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PREFACE, 


Tax Society had two objects in view when it com- 
menced the publication of a fortnightly account of 
its proceedings, VIZ., to secure to each member at 


the earliest opportunity an authentic record of any 


important communication he might make, and to give 


an interest to those who, from any cause, might be 


prevented from being present at the meetings. The 
Council believe that these objects have been in a 


great measure attained, and that the Society has 


been thereby benefited. FT hey have been encouraged 


by the universal approhation of the members, and by 


. seeing their example copied by kindred institutions. 
Three Sessions having elapsed, it is thought desirable 
to bind the Proceedings i in a volume, and to furnish 
an Index for reference. The quantity of matter will 


b found to have inereased each Session, but the 


Council will endeavour to keep the or iginal intention 


of the Society strictly in view, and to publish only 


that part of the conversations which appears to be the 


most interesting, and abstracts of Papers sufficiently 


short not to forestall the more important publication 


of the Memoirs of the Society. 
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| Ordinary Meeting, October Sth, 1858. 
Dr. . P. J OULE, Vice-President, in the Cate. 


The Cnainmax communicated the following extract from a | 
letter received by him from Professor W. Thomson, Honorary 
Member of the Society, &c., dated Valencia, September 25th. 

Instead of telegraphic work, which, when it has to be done 
through 2,400 miles of submarine wire, and when its effects 
are instantaneous interchange of ideas between the old and new 
== worlds, possesses a combination of physical, and (in the original 

sense of the word) metaphysical interest, which I have never 
found in any other scientifie pursuit—instead of this, to which I 
looked forward with so much pleasure, I have had, almost ever 
since I accepted a temporary charge of this Station, only the 
dull and heartless business of investigating the pathology of 
* faults” in submerged conductors. A good deal that I have 
learned in this time has, I believe, a close analogy with some 
curious phenomena you have described, and which you partially 
shewed me last winter, regarding. intermittent effects of resist- 
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ance to the passage of an electrie current between two metal 
plates in a liquid. Thus J have been informed by Mr. France, 
of the Submarine and Mediterranean Companies, who has had 
long experience in testing and working submarine cables, that 
he has frequently observed, when applying constant electro- 
motive force to one end of a submerged cable in which there is 
a bad defect of insulation, that the indicating needle of his 
galvanometer has continued oscillating through nearly the 
whole range of its scale without any apparent cause. Phe- 
nomena of the same kind, to a greater or less degree are, I. 
believe, familiar to all careful observers who have been engaged 
in submarine telegraphing. Another very remarkable feature 

of the insulation of gutta percha covered wire, is the difference 
in the effects of positive and negative electrifications. 

It is well known that a fault of insulation in an actually 
submerged cable causes a much greater loss of current when 
the wire is negatively, than when it is positively electrified, 
and that if after the wire has been left to itself, or has beet: 
_ negatively electrified for some time, a positive electrification 
be applied and maintained, the insulating power (resistance to 
loss) gradually rises, and continues rising, minute after minute. 
and sometimes even sensibly for hours; as is shown by the 
current from the battery at one end of the cable, gradually 
diminishing, while the current through the other end, if put to 
earth, gradually rises in strength. On the fourth day after 
the end of the cable was landed here, I found that a positive 
current entering from ten cells of a constant battery fell in 
the course of a few minutes to half strength. When the 
battery was next suddenly reversed, the negative current rose, 
and remained after that nearly constant, at about the same 

degree of strength as that at which the positive current had 
commenced. The same kind of action is, I have learned. ; 
certainly observed in cables actually submerged, and known 
to have faults in the gutta percha, by which the conductor 
becomes exposed to the water, and this has been attributed to 
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electrolytic action upon the water giving rise to oxydation, or 
to the evolution of hydrogen at the surface of the copper, accord- 
ing as it is positively or negatively electrified, relatively to the 
earth at the spot. | | 

« had observed the same difference as to insulating power, 
for positive and negative charges, at Keyham, the cable being 
dry, and therefore think that the electrolytic explanation is 
either insufficient, or implies a very remarkable electrolytic 
action on gutta percha itself, or on n pitch, or possibly moisture 
in erevasses. „ 

In some experiments on artificia] faults placed i in basons of 
sea water, I have paid particular attention to the green and 
white inerustations, observed according as the current is from 
imperfectly protected wire to water or the reverse. The latter 
is very remarkable, and appears like an exudation on the bark 
of a tree, when the fault consists of a minute incision or aper- 
ture. In the last case there is always a fine passage or crater 
in the middle, by which bubbles of hydrogen escape.” 


A Paper by James Cockle, M. A., F. R. A. S., &c., entitled 
„ Researches in the Higher Algebra,” was read s Rev. 
R. HARLEY, F. R. A. S. 1 

The author, after adverting to the 3 of the results 
of the higher algebra, proceeds to simplify some of them. For 
this purpose he employs a set of canonical functions of the 
unreal fifth roots of unity, and a certain system of sixvalued 
functions of the roots of an equation of the fifth degree. 


Availing himself of one of the trinomial forms to which Mr. 


Jerrard and Sir W. R. Hamilton have shown that the general 
quintie may be reduced, he has, by an indirect process, 
succeeded in obtaining the actual expression for the equation 
of the sixth degree to which that system leads. The resulting 


Sextie is of a simple and, viewed by the light of Mr. Jerrard's 
discoveries, of a comparatively general form. So that the paper 


may be considered as presenting, on the one hand, the type of 
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a class of equations of the sixth degree whose finite algebraic 
solution may be effected by means of one of the fifth, or, on the 

other hand, as offering a resultant of the sixth degree, the 
Simplicity of which may remove obstacles to the discussion of 
its solvibility. Under the latter aspect the author suggests 
that his final sextie may perhaps throw light upon the question 
of the solvibility of others which occur in the theory of 
quinties. 

«© In a Postseript to the above paper 40954 September 10th, 
1858, the author indicates the paths which may be pursued in 
ulterior investigations. He states that Mr. Harley, in some 
as yet unpublished labours, has verified several of the coreffi- 
cients of the equation in 0 and introduced Improvements into 
the general theory.” 
eln a second Postseript dated September 22nd, 1858, "the | 
author points out that the general solution of a given equation 
of the fifth degree may be made to o depend upon that of the 
equation in 6.0 E 


64 
Quarterly Meeting, October 19th, 1858. 
. FAIRBAIRN, F. R. S., &., President, in the Chair. 


Mr. Charles Sever and Dr. W. P. Harrison were elected 
ordinary members of the Society. 


It was moved by Mr. Curtis, seconded by Dr. SatTER- 
THWAITE, and resolved, © That inasmuch as the Council of 
the Society had resolved that due notice not having been 
ziven of the alteration of Rule 27 (which was voted at the 
last Annual Meeting), such alteration fell to the ground, the 
ame be entered on the minutes of the Society. 8 


The CHAIRMAN having remarked that he had been informed 
by Sir C. Bright that the Atlantic cable had been submerged 
in an imperlect state, some surprise was expressed that 80 
important a duty as the construction and care of the cable 
had been neglected by the er engineer, In explanation it was 
alleged that Sir C. Bright was only employed to superintend 
the submersion of the cable, but had nothing to do with 1ts 
manufacture or the care of it previous to embarkation. Mr. 
Drrn thought that the apparatus employed was not such as 
would ensure the cable to lie evenly on the bed of the ocean, 
and suggested a plan to remedy this defect. Mr. Woopcock 
believed that the eircumstance of the cable lying exposed to 
the sun's rays at Keybam was fully sufficient to account for 
its bad insulating power. The action of long continued high | 
temperature was to destroy the pliability and elasticity of 
Lutta percha, 'T he mere weight of the Super-imposed coils 
would tend! in time, especially at a high temperature, to cause 
an alteration in the position of the conducting wire with 
respect to the gutta percha, Referring to india rubber he 
_ remarked its very great expansibility at a high temperature, 
and in the vulcanized state its great permanence as a spring. 

| He instanced the valve on the air pump of a Steamboat which 
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was found to be in a perfect state after the ship had steame«d 
100,000 miles. Dr. JouLE drew attention to the great 
expansibility by heat of gutta percha even at a comparatively 
low temperature, and suggested that a series of alterations of 
temperature would produce a strain on that material when 
enclosed in an envelope of interior expansibility as in the 


case of the Atlantic cable, which might occasion partial disin- 
tegration. 


Mr. BaxExDALE described the appearance of Donati's comet 
seen through Mr. Worthington's 13-inch reflecting telescope. 
He had not observed the spiral emanations from the nucleus 
noticed by Mr. Hind. There were several envelopes partly 
surrounding the nucleus. Latterly the nucleus had increased 
in brilliancy and become of a purer white. At the period of 
its greatest brillianey the tail was 365 long and 125 broad near 
its termination. The CualnMan and the Rev. H. H. Joxes. 
both of whom had seen the comet of 1811, considered that 
of the present ye ear fur superior to it both as to size and 
brilliancy. Mr. BaxXENDALE remarked that he had observed 
the comet recently discovered in Cambridge, U.S. It was 
in the constellation Aquarius, and visible, under favourable 
eircumstances, to the naked eye. Mr. Joxks believed that 
comets were for the most part Strangers to our system,— 
but that wandering through space they might occasionally be 
drawn by the sun's attraction and thus become members ot 
the solar system for a time, or even in some cases permanently. 


He contended that the nebular hypothesis offered the best 
volution of astronomical phenomena. 
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Ordinary Meeting, November 2nd, 1858. 
J. C. Dygn, Vice-President, in the Chair. 


The design for a memorial proposed to be erected in 


St. Andrew's Church, Ancoats, in memory of the late 
John Young Caw, F. S. A., F. R. S. L., having been exhibited 


to the Meeting, Professor CnnisrIE intimated that he would 
receive any subseriptions towards | it which . be offered 
by the nen, 


Mr. Buchan 1 communicated a notice of the discovery 
of a large quantity of fossil fishes in Perthshire, in a state of 
very beautiful preservation, Mr. Binney drew attention to 


the indestructible nature of the enamel forming the scales 


of some fishes, and to this circumstance he attributed the 


I generally very perfect preservation of fossils of this class. 


A ce beton ensued on the Atlantic cable. "The Caam- 


max insisted on the imperfect mechanical arrangements which 


had been adopted for its submersion. He also considered 


that it would have been better to land its end in a more 


Sheltered situation than Valencia Bay, such as, for instance, 
the harbour of Cork. Dr. Suirn drew attention to experi- 


ments recently made in the Thames, which were said to N 
Prove that a current of water, passing a submerged wire, 
induced currents of electricity in the latter. The experiments 
of Faraday had shown that a conducting body carried in a 
direction across the magnetic dip had electric currents induced 


in it, but in experiments on the water flowing under Waterloo | 


Bridge this effect was too small to be appreciated even by 
| that able physicist. Doubtless feeble currents exist according 
to Faraday's law, but it is difficult to show why they should 
affect a submerged conductor unless the latter is imperfectly 


insulated. Dr. Jou LE suggested that the interference 9 
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<« earth currents,“ in a submerged conductor, with telegraphic 


signals, might be obviated by employing a return wire instead 
of the ocean in order to complete the circuit. 


A Paper was read by Dr. JouLs, entitled“ Note on 
Dalton's Determination of the Expansion of Air by Heat.” 


Regnault, following Rudberg and Gilbert, had attributed to 


Dalton an error in reducing his experiments on the expansion 


of air between 555 and 2122 Fahrenheit to that from 325 60 
212% The Author showed, by reference to Dalton's puh- 
lished papers, that his commentators had entirely misunderstood 


the real facts, the truth being that Dalton in stating that his 
coefficient coincided with Gay Lussac's, referred to some 


unpublished experiments which he had made subsequent], 


to those described in the Manchester Memoirs. The experi- 


ments of Dalton justified him in drawing the approximately 
accurate conclusion that all elastic fluids under the same 
pressure expand equally by heat; the importance of which 


law to the theory of heat was at once obvious to his sagacion< | 


mind. 
In the conversation 3 ensued, Professor CALVERT 


pointed out the necessity of employing perfeetly pure mer- 
ceury in the construction of thermometers. The presence of 

a very minute quantity of tin would alter its conducting 
power very considerably, and probably the uniformity of its 
rate of expansion. The Rev. H. H. Joxzs and Mr. ATkinsoxN = 
made some remarks as to the height of the earth's atmosphere, 1 

and whether the cause of variation of its pressure arose fron 

waves similar to tidal waves. Mr. ATKINSON considered that 

the greatest variations of pressure were near the surface, 


while Professor CHRISTIE and Dr. JouLs, from the phe- 


nomena observed on high mountains, and in balloons, were 
of opinion that the velocity of winds is greatest at high 


elevations. 


Lf 


seemed to acquiesce. 
of the 72 years, including Mr. Walker's in one table and for 
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Ordinary Meeting, November 16th, 1858. 
W. FalnBAInN, F. R. S., &c., President, in the Chair. 
A Paper was read by Mr. M. CurTis, being“ An account 
of the fall of Rain at Manchester from the year 1786 to 1857 


inclusive.“ By Mr. John Curtis. 
This Paper was founded on observations made by Mr. G. 


Walker, Dr. Dalton, Mr. Casartelli, and himself, and was 


accompanied by Tables Showing the amount of Rain 
collected at Manchester in each month and year, from 
1786 to 1857 inclusive, and also the monthly and yearly 


mean average of the whole. 


Mr. Curtis stated that, as Dr. Dalton found Mr. Walker's 
average to exceed his by about 4 inches in the year, he 
waited upon him and inspected his gauge, and found his 
mode of measuring the rain was not susceptible of sufficient 
accuracy, and on suggesting the same to Mr. Walker, he 
For this reason he gave the average 


64 years excluding Mr. Walker's in another. 
As the situation of the rain-gauge employed and the influ- 


| ence of Surrounding objects thereon will produce different 
results, he prepared the following table to show the mean 
monthly and yearly fall of rain as registered by each observer 


of the whole period, and of the 64 years; which latter period 
is what he recommended, being adopted as nearest correct. 


| Walker, Dalton, {( Casartelli, Curtis, 192 Total, | . 
| 8 years, 47 years, | 14 years, 3 years, | 72 years, | 64 years, 
1786 to 17931794 to 1840 1841 to 1854 1855 to 1857 1786 to 1857 1794 to 1857 
RES inclusive. inclusive. inelusive. inclusive. inclusive. inelusive. 
Inches. Inches. Inches. Inches. | Inches. Inches. 
January 2:4685 2257 3335 2˙150 2:4890 | 24915 
$ onto Mo 27499 | 2:443 2-437 1.946 ⁶ 24556 24190 
March ......i 92-1145 | 23082261 1526 22427 22588 
April | 23019 2114 1.697 2˙129 2˙0536 2.0225 
ar 35103 | 2:446 | 2134 2376 25008 23746 
June —. 33000 2691 3-319 3.106 | 258985 .| 2:8483- | 
July * 49832 |. 3:'706 .| 3793 | 3663 3:8187 | 872591 | 
August ......| 47499 | $3463 3.767 47356 3.7025 | 89719 | 
| September. 4'2144 | 8:192 3103 |. 2356 | 32552 | 31353 
| | October .. 45104 | 3-754 4202 3223 39150 3.8404 
November... 3.3019 3712 3416 (2020 3·5386 35682 
December.. 528733437 3148 2:012 [ 35286 | 833088 | 
- |_Total . 430922 | 355523 [36672 | 30857 | 3653988 | 355620 | 
: aha 5 months | 10.4451 14259 © 15-1838 13˙227 14.6402 144147 
months 266471 21264 | 21-489 | 17-630 21.7586 21-1473 
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From the foregoing table it will be seen that Mr. 
Walker's mean yearly average of 8 years, was 
That including Mr. Walker's, the mean yearly 
average of 72 years, was 
That excluding Mr. Walker's, the mean weh 
average of 64 years, was 
That Dr. Dalton's mean f average of 47 
Years, Wüsste esse eee eee 
Showing the small difference of 039 between the two latter 
averages. 

Mr. Curtis thinks it may be assumed that Dr. Dalton was 
correct in supposing Mr. Walker's returns were in excess of 
the reality; and for the purpose of arriving at a correct 
average, it will be safer to omit them and — 35-562 as the 

average fall of rain for Manchester. 
Ihe table also shows that, taking the average, April | is the | 
| driest and October the wettest month in the year. That the 
fall of rain in the first 6 months of the year, is to that of the 
last 6 months as 2 to 3. That there is less difference 


| 43-0922 


. 36-3988 
* 35˙5620 


. 35˙523 


between the two periods in the later returns than in the 


earlier ones. Whether this progressive diminution of differ- 
ence between the first and last half of the year is owing to 

the later returns being for shorter periods, or to some change 
in the fall of rain, influenced by a change of cireumstances, he 
left for future returns to show. 
The following table shows the greatest and least amount of 
rain which has fallen in every month during the 72 years, 
with the year in which it fell, and the name of the collector. 


- > 3 Inches. : | | ? | "Inches: 5 
January. 18060] 5851 Dalton | 1833, 1838] 0320 [Dalton 
February ..| 1848 | 6565 | Caxartelli 1800 0:440 | Dalton | 
March 1827 | 6˙030 Dalton 1808, 18299 0180 Dalton 
Aprii 1791 ⁵ 4•750 [Walker 1842 0160 [Casartelli 
| May 1792 8.000 Walker | 1844 0:090 Casartelli 
FP; * TO 1830 | .7:055 Dalton 1826 0:200 | Dalton 
July. ....+..| 1828 11: 480 | Dalton. -| 1800 0290 [Dalton 
August . . 1799 8740 Dalton 1801 0730 | Dalton 
September| 1792 | 9:000 Walker 1804 0:240 Dalton 
October . . 1787 | 9000 Walker 1817 0:604 Dalton 
November. 1825 | 7:375 Dalton 1805 0-624 | Dalton 
December. 1792 | 9*500 | . 1844 0070 Casartelli 
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The largest amount of rain fell! in 1792, and was 55250 
The least amount of rain fell in 1826, and was .. 24910 
Mr. Curtis pointed out that the rain which fell from 1793 


to 1814 was below the average of the 64 years, from 1815 to 
1852 it was above, and from 1853 to the present time it has 
again fallen below, from which he infers we have entered into 
a low series, and that, consequently, we may for some time 
expect it to remain below, though there will doubtless be 
some few intermixed above it. This variation was clearly 
seen on a chart he exhihited. He also pointed out the 
following differences, as seen in his tables. 


From 1795 to 1814, inclusive, the mean of the 20 years is 


5 33• 044 inches; from 1815 to 1836, inclusive, the mean of the 
22 years 38-161; from 1837 to 1852, inclusive, the mean of 
- the 16 years is 36-328; while from 1853 to 1857, inclusive, 
the mean of the 5 years is only 31-371, showing the correct- 
ness of Dr. Dalton's remarks, as to the importance of a long 
continued series of observations, to obtain a satisfactory table 
of the x mean A either for each month or the whole year. 


Dr. Joule having takon the Chair, a Paper was read by 


i the PRESIDENT, entitled “ Notice of some Experimental 


Apparatus for Determining the Danny of Steam at all 1 55 
peratures. 


The Author a e to give a brief keteli of some 


apparatus which has been recently constructed, in order to 
ascertain the density of steam at various temperatures; and 
thus, to correct or verify some theoretical speculations in 
regard to the relation between the specific volume and tem- 
pPerature of steam and other vapours. The experiments are 
being conducted, it is believed, on an entirely novel and 
briginal principle, applicable at any temperature and fee 
capable of being sustained by glass. 


For a perfect gas, the law which regulates the 1 1 0 


between temperature and volume is known as Gay Lussae 5, 
or Dalton s law, and 1 Is expressed in the equation 
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Now the density of steam has been determined accurately 
for a temperature of 212“ Fahrenheit (by the method of 


Dumas), to be such that its volume is 1,670 times that of the 


water which produced it. Hence, if the above law be correct 


for steam, we have for any other pressure, the specific volume 


e 1670 K 18 486 f CC ; 
=V= r 


From this formula all the tables of the density of steam 


have been deduced, and all the calculations of the duty of 


steam engines have been founded on it. Up to the present 


time, however, this formula has never been verified by direct 
experiment, nor are the methods hitherto employed in deter- 


mining the density of gases and vapours applicable in this 


case, except at the boiling temperature of the liquid under 
ordinary atmospheric pressure. But, on the other hand, 
theoretical calculations throw considerable doubt on the 
above formulee as applied to steam and other condensable 


vapours. Several years ago Dr. Joule and Professor 
William Thomson announced, as the result of applying the 


new dynamical theory of heat to the law of Carnot, that for 
temperatures higher than 212* there is a very conmderable, 
deviation from the gaseous laws, in the case of steam. Later, 
in 1855, Professor Macquorn Rankine has given n heF. 
formula for the density of steam, independant of Gay Lussac's 


law, and this confirms Mr. Thomson's surmise. Still these 


N speculations need the confirmation of direct experiment. 


The density of steam is ascertained by vapourizing given 


weights of water in a glass globe of known capacity, and 
noting the temperature at which the water disappears and fills 
the vessel in the form of steam. Two difficulties, however, 


have to be overcome. First, tlie pressure of the steam renders 


it necessary that the glass globe should be heated in a strong, 
and therefore of necessity, opaque vessel. Second, as 
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steam rapidly expands in volume for any increase of tem- 
perature beyond the temperature of saturation, it would, in 
any case, be impossible to decide by the unaided eye the exact 
temperature at which all the water became vapourized. The 
slightest error in deciding the temperature of saturation would 
vitiate the experiments and render the results of no value. 


The difficulty thus resolves itself into finding some other 


test sufficiently delicate to determine the point of saturation. 


This has been overcome by what may be termed the saturation 


gauge, and it is in this that the novelty of the Provent experi- 
ments consists. 


The eimplest form of the apparatus might be kene as 


composed of two glass globes connected by a bent tube con- 
containing mercury, as in the differential air thermometer. 
Supposing a weighed portion of water introduced into one of 
the globes, and any larger portion into the other, and the 
apparatus placed in a bath and slowly heated, the pressure in 
each globe would increase equally up to the point at which 
all the water in one globe became vapourized. 
5 the saturation point in this globe was reached, the mercury 
column, up to this time level, would rise in the stem of that 


As soon as 


globe in which the pressure had almost ceased to increase. 


The instantaneous change of the position of the mercury is 
the indication of the temperature of the steam when saturated. 
Thus, at 290 Fahrenheit, the mercury column would rise 


nearly two inches for every degree above the saturation point, 


as the 1 increase of pressure arising from vapourization is twelve 
times that arising from superheating or expansion, and a 
similar difference exists at other temperatures. 


The Author described one of the forms of apparatus by 


means of a diagram. It consists of a glass globe with a long 
stem placed in a copper boiler, fitted with blow-off cock, 
steam gauge, thermometer, and gas jets for heating. The 
stem of the globe passes down a glass tube depending from 
the boiler, and forms the Saturation gauge. 
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Some results have already been obtained, both by this and 
by another form of apparatus, but they need further confirma- 


tion before they are made public. Hitherto, the Author had 
been chiefly engaged in overcoming those practical difficulties 


which beset the commencement of all new methods of experi- 


menting, especially where such extreme accuracy and delicacy 


of manipulation are essential. 
The experiments had been arranged with the co-operation 
of Mr. Thomas Tate, F.R.A.S., and were being carried out 


with great care by the Author's assistant, Mr. Unwin, under 


his own immediate direction, and he hoped for results of high 


sclentific importance and great practical utility. 
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Ordinary Meeting, November 30th, 1858. 
J. C. Dynn, Vice-President, in the Chair, 


A remark having been made relative to the spots on the 


sSun's dise which had of late been sufficiently large to be visible 
to the naked eye, by the simple use of a smoked glass, Pro- 
fessor CALVERT noticed the researches of Secchi, proving the 


extraordinary influence on terrestrial magnetism which is 


occasioned by such spots. 


Dr. Clay exhibited a specimen of the Atlantic Cable. 


The gutta percha had gradually contracted in length until the 
iron wires projected considerably beyond it. He considered 
that this fact might throw light on the cause of the rupture of 
the gutta percha and consequent loss of insulation which had 
| taken place. 


Mr. Binney made the following communication respecting 


the Toadstone of Doveholes. For many years Doveholes, 
near Chapel-en-le-Frith, has supplied the City of Manchester 
with lime, and the Peak Forest Canal was made chiefly for 
the transport of that article. Doveholes not only yields lime- 
stone, but very hard Dunstone, or Toadstone, the provincial 
names of trap rock in Derbyshire, suitable for paving and road 
making. The Derbyshire traps are very variable in their 
nature, some being quite soft, whilst others equal i in hardness 
the toughest Whinstones of Scotland. The Doveholes stone 
belongs to the latter elass. On examining the quarry there, 
the other day, in company with Professor Roscoe, of Owens 


College, I found the beds to occur in the following descending 
order: — 


Habs and lime -abliah; 3 2 


Ft 
Limestone with an uneven under ur „ 
Greenish brown clay . 6 
Hard Toadstone, a -; 12 
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It is singular that this Toadstone has never been introduced 
into Manchester for paving and road making, but that all such 


materials are fetched from Penmaen-mawr, in North Wales, 
when they could be had within a quarter of the distance from 


Derbyshire by rail and canal. As a quarry is now opened in 
Doveholes, and the stone to all appearance is as hard as the 
Welsh stone, it is desirable that the authorities of Manchester 


and Salford should give the Toadstone a trial, and test its 
capabilities of standing the wear and tear of our main streets 


as a paving stone or road metal. Both the Welsh and Derby- 

shire stones are of igneous origin, and have a nearly similar 

composition. 
Dr. Roscoꝝ stated that he intended to analyze the Derby- 


shire traps, and hoped. ory to lay the result before the 


Society. 


A Paper was read by Dr. JouLE On the Utilization of 


the Sewage of London and other Large Towns.“ The 
Author having given an outline of the history of the question 


of Metropolitan drainage, expressed his regret that a system 3 


had been adopted in which the utilization of the sewage was 


ignored, and only the second object, that of increasing the 


salubrity of the Metropolis, was considered. He described the 
works which are now being attempted, and came to the 


following conclusions: — Ist. That under the new system 


greater accumulations of deposit would take place, which, 


being carried into the river by storm overflow, would continue 
to pollute the Thames. 2nd. That the new sewers, being 1 

composed of brick, would not entirely prevent the percolation L 
of sewage into the adjacent ground. 3rd. That the portion 
of sewage discharged at the outfalls would not be entirely | 


prevented from returning to the Metropolis. 4th. That the 

river would be rendered particularly noxious at the point where 
sos vast a quantity of offensive matter was to be concentrated; 
and, in consequence, the large floating population, as well as 
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0 the inhabitants of Greenwich, Woolwich, Gravesend, &c. 


1 Woculd suffer most severely. 5th. That the air confined in the 
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new mains would seriously increase the already enormous 
volume of putrid gases in the sewers, and which was already 
So great a nuisance. 
V hich it was to supplement, could not be considered otherwise 
than as very filthy; inasmuch, as instead of removing the 
5 sewage to the soil, which is the natural deodorizer, it wonld 
cause its accumulation in the bed of the river at only a 
few miles distance. 


th. That the system as well as that 


The above were some of the principal reasons why the 


Author believed that the plan of the Board of Works would 
fail to promote the object for which that which ought to have 
been the primary consideration had been neglected. He 
would now endeavour to show the practicability of utilizing 
sewage, and at the same time of cleansing large towns. In 
the first place, however, it was desirable to reiterate the 
Lo scientific facts, which proved not only the importance but the 
absolute necessity of putting a stop to the present waste. 
Liebig states that, In the solid and liquid excrements of 
man, and of animals, we restore to our fields the ashes of the 
plants which served to nourish these animals. 
consist of certain soluble salts and insoluble earths, which a 
fertile soil must yield, for they are indispensable to the 
growth of cultivated plants. 
that by introducing these excrements to the soil, we give to 
it the power of affording food to a new crop, or, in other 
eing words, we reinstate the equilibrium which has been disturbed. 2 
on Now that we know that the constituents of the food pass over 
n into the urine and excrements of the animal fed upon it, we 


can with great ease determine the value of various kinds of 
manure, 


These ashes 


It cannot admit of a doubt, 


The solid and liquid excrements of an animal are 


of the highest value as manure for those plants which 
2 furnished food to the animal.“ 
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From the above incontestable principle, the Author showed 
that the daily waste occasioned by the enforcement the 


present system on the inhabitants of London, is equivalent 
to 2,723 tons of butcher's meat, potatoes, and bread ; and 


860,000 gallons of milk, beer, and other liquid food, a loss 


which would speedily reduce the country to a state of barren- 
ness, were it not for the importation of large quantities of 
food and manure from foreign countries. But guano would 


not last for ever. If the produce of the Chincha Islands, 
which afford it most abundantly and of the best quality, were 
reserved for the sole use of Britain, they would be exhausted 


in sixty years at the present rate of consumption. Then as 
to the importation of cattle, corn, and bone manure; such 


supplies would continue only so long as foreign governments 
remained ignorant of the permanent injury inflicted on their 
fields. Liebig has already complained that, if the exportation 


of bones continued at the present rate, the German soil would B 


become gradually exhausted. 
The Author, moreover, insisted that we ought not to be 
Satisfied with merely keeping our agriculture from decline; 


but that, with a rapidly increasing population, the wisest 
course would be to reserve such supplies of guano as we may 
he able to obtain, for the purpose for which it would seem to 
be designed by nature, that of forming a fertile Soll where 
sterility at present exists. 


The first step with a view of putting a wing: to the e 


waste, would be to prohibit the needless introduction of 
organic matter into the Sewage. For instance, slaughter- _ 
houses should only be permitted in the country, and even 
there should be placed under such regulations as would secure 
the proper disposal of the blood and offal. Then again, the 
drainage of intramural burial grounds was enjoined by Act of 
Parliament, and thus the pollution of sewers was considerably 2 
inereased. The body, after death, ought, in accordance with 


the Divine ordinance, to be permitted to return to the dust 


piston. 


bf, » 
8 
„ * a 8 
Kö 
8 . IS. p 
a ©” x 4 a, 
. 3 ER 
48 1 
* 5 
JELLY 
= 
4 > * 8 
Wn * 


whenee it was taken, and for this purpose should in all cases 
de placed at a moderate depth beneath a soil bearing a 
vegetable growth. 
done with the sewage proper, it must be observed that the 
large quantity of water mixed with it prevented its being 
used effectively for agricultural purposes. 
other processes of precipitation, not more than one-third 
of the fertilizing constituents could be separated. 
obvious, therefore, that the sewage should be dealt with before 
it became diluted with rain and other comparatively clean 


In considering, secondly, what should be 


By the lime, and 


It was 


water. Consequently there appeared to be no alternative but 


1 the adoption of an improved system of cesspool drainage. 


The Author would divide a town into distriets, each contain- 


ing about fifty houses or four hundred inhabitants. Fach 
district to possess a cesspool, situated if possible in the centre 


of the street. Drains at great inclination, and in connexion 


with the water-closet pipes, to discharge themselves into it. 
| He would place a force-pump permanently in each cesspool, 
along with an agitator to operate by revolving on its axis, 
Tanks, suited to hold the contents of two or more cesspools, 
to be provided, into which the sewage collected during the 
day should be pumped every night, when a portion of 
Me Dougall and Smith's disinfecting powder might be 


Iutroduced The tanks to be then conveyed by railway, and 


"© their contents thrown into reservoirs placed in suitable 
: localities, | 


It would be convenient to employ a traction 


engine to draw the tank, which might also be employed for 
1 pumping and working the agitator. 
be useful to prevent gritty matter coming in contact with the 
— Piston or plunger. 
aan elastic diaphragm in an expanded chamber beneath the 
piston. A filter placed above the diaphragm would prevent 
any but clear water coming in immediate contact with the 


2 The advantages claimed by the Author for the _ 
3 proposed plan were—lst. 


In some cases it might 


This could be readily effected by placing 


Easy construction and repair; 
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2nd. Each drain and cesspool, being entirely independent of 
the rest, might be placed in the most convenient situation; 
3rd. Percolation of sewage into the ground would be completelß 
prevented; 4th. The entire sewage would be completely 
removed every day; ; and won. The whole of 1t would he 
utilized. 

In the conversation which followed the reading of the Paper, 
Mr. Mc*DoveaLL commented in strong terms on the system 
pursued in Manchester, whereby dung-heaps and the putrified 
refuse of slaughter-houses were exposed to the open air for 
weeks together. | 

Dr. Sm1TH deprecated any return to the cesspool drainage, 
eiting Paris as an instance of the nuisance thereby created. 
Professor CALVERT considered that the Paris system was 
wholly different from that recommended in the Paper, the 
chief merit of the latter being, that the cesspools were cleaned | 
out every night, and i in Such : a manner that no nuisance could : 
arise. | 

Mr. Bixxkr stated that Dr. Jouls's plan resembled, in 
some respects, that of Mr. Glassford, who, by the introduction 
of a new description of water- closet, was enabled to pass the 
sewage in a concentrated form down pipes of very moderate 
inclination. 
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Ordinary Meeting, December 14th, 1858. 
W. FaIRBAIRN, F. R. S., &c., President, in the Chair. 


The conversation on the subject of Dr. Joule's Paper was 
Mr. SPENCE insisted upon the advantage which 


would result if the system he had proposed some months ago, 
that of disinfecting sewage by introducing the products of 
combustion from chimneys into the sewers, were adopted. 
I He hoped to be able to make an experimental trial at his 
Works shortly. 
condition of the rivers of Manchester twenty years ago, but 
the Corporation had gone on sewering into the streams ever 
since, and this system had been copied, with pernicious 
effects, by the neighbouring small towns. 
now everywhere thoroughly contaminated. 
explained what had been done in Manchester, and alluded to 
cou the evil which arose from the large number of exposed middens. 
He considered it an important feature of Dr. Joule's plan, that 
it could be tried on a small scale. Mr. Mc'DovcaLL adverted 
to the enormous deterioration of air, which had been observed 
by Dr. Smith to have taken place in the confined yards 
behind houses. He pointed out the great importance of 
disinfecting sewage, both on sanitary grounds and also to 
Preserve the fertilizing property. 
he mentioned the result of an analysis of urine which had been 


kept some time after it had been treated with his and Dr. ; 
Smith's disinfecting agent. 


not suffered decomposition. 
men, kept for the same period, the urea had become converted 


Mr. BIN NE stated that he had reported on the 


The streams were 
Mr. Hor EINS 


In reference to the latter, 


It was found that the urea had 
But in another untreated speci- 


Bn into ammonia, of which nearly the whole had been dissipated. 


Mr. RoBERRTS proposed to build tunnels under the streets. 
These tunnels might contain the water and gas pipes. On 
the floor of the tunnels a railway might be placed, by means 
of which the contents of the receptacles of sewage could be 
carried away without pumping. Although the Art outlay 
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might be considerable, the working expenses of such a system 
would be comparatively insignificant. Dr. JouLE, in reply to 


a question which had been put the preceding meeting, stated 5 


that he estimated the total annual expense, including interest 
of capital, which would be incurred by removing the sewage 
of London to the fields, on his plan, at £1,140,000. The 
actual value of the manure being £1,440,000, a clear gain of 
4300, 000. might be anticipated. On the other hand, the plan 
of the Board of Works would involve a dead loss of £230,000, 
and if the sewage were carried to the German Ocean the loss 
would be increased to, at least, £500,000. per annum. 


A Paper was read by Mr. Horkixs, entitled, „On 

Weather, and the Operating Causes of its Changes.“ 
In this Paper the writer does not furnish registered tables 
of the weather which is found in various places, as is often 


done by meteorologists, because he considers that an abundance 


of such documents are to be had in many publications; and 
so numerous and full are they as to give sufficient information 
respecting the mere facts, in the order in which they occur 
annually, daily, and hourly, to enable anyone, by careful 
analysis and comparison, to trace the forces or laws that 
pervade and govern the whole, and which give birth to the 
phenomena that accompany changes of the weather. But 
4 knowledge of these laws is what is at present required. 
_ Having this object in view, the Author explains what he 

considers to be the main cause of the great disturbances of the 
atmosphere which occur, in varying forms, and to different 
extents, as shown in the numerous accounts which have been 
given of them over the whole surface of the globe. This 

cause is stated to be the metamorphoses of water produced 
by its union with, and separation from, solar heat, which 

metamorphoses are shown to be almost constantly taking 
place over every part of that surface. But the operations are 
complicated, and so far concealed from ordinary observation 
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7 1 to make them somewhat difficult to follow and explain. 
This is more particularly the case with those alterations that 


are consequent on the annual revolution of the earth; whilst 


6 its daily rotation on its axis, presenting portions of its surface 
successively to the action of the solar heat, permits the 
influence of that heat on the water of the earth to be more 
readily followed and examined. The hourly disturbances of 
the atmosphere, by solar heat, are therefore first examined; 


and it is shown that a little before sunrise evaporation of 


water becomes more energetic, sending vapour into the air 


which increases the total weight of the atmosphere, and makes 


the barometer rise without producing other disturbances until, 
say, ten o'clock. After ten, more vapour is furnished by 
evaporation, yet atmospheric pressure is not increased, but, 
2 on the contrary, diminishes! This diminution is maintained 
to be caused by ascent of vapour to a sufficient height to be 
condensed into particles of water by the cold of the gases; 
and the condensation liberates heat that was contained i in the 
Fpapour, which heat warms and expands the gases. This 
expansion, forcing some of the air to go into adjoining parts, 
renders the locality lighter, —as is palpably shown in many 
places by a sea breeze, and the falling of the barometer. 
When the mid-day condensation of vapour is moderate it 
produces but a slight disturbance, and generally terminates 

; about four o'clock in the afternoon, leaving clouds floating in 
te air. These clouds then begin to dissolve by evaporation 
1 into transparent vapour, taking heat from the gases in the 
= locality, which makes them heavier, and they sink to the 
Surface of the earth where they are generally known by the 
name of land winds.” The greater weight of this cooled 
local air makes the barometer rise until about ten o'clock, p.m. 
But after this hour the absence of the sun permits the earth to 
= 00], and to convert some of the vapour into dew ;—and the 
© barometer falls in proportion to the extent to which vapour is 
f 3 liquified, Mr. Hopkins, therefore, maintains that total 
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atmospheric pressure is reduced, and the barometer falls fron 
ten at night until four in the morning, because aqueous vapou 
is then abstracted from the atmosphere; — and that the 
barometer rises afterwards from four to ten in the day because 
fresh vapour is then sent into the atmosphere by solar heat. 
The movements of the barometer during these twelve hours 
are therefore stated to be results of varying VAPOUR pressur— 
alone, without any disturbance being produced in the gaseous 
mass. But from ten in the morning until four in the afternoon 
the liberated heat of condensing vapour makes the gases in 
the locality lighter ; whilst from four in the afternoon until 
ten at night they are made heavier through abstraction of heat 
from them by cloud evaporation, making the fall and rise of 


the barometer which then take place, effects of varying _ 
GASEOUS pressure. And the last named kind of changes, 


when sufficiently great, are asserted to cause all the important . 
disturbances that occur in the atmosphere in every part of the 
world. „„ „ 
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Ordinary Meeting, December 28th, 1858. 
W. FarngATnN, F. R. S., &c., President, in the Chair. 


At the commencement of the business of the meeting, the 


: PRESIDENT stated that it was his painful duty to announce a 
loss which the Society had sustained in the sudden and 
unexpected death of their friend and colleague, the late 


Reverend Henry Halford Jones, M.A., F.R.A.S., &e. 


This lamentable occurrence took place on the morning of the 


2 Llst inst., and in Mr. Jones's death the Society has lost an 
5 intelligent and efficient member. For upwards of twenty 
5 years he took an active part in the business of the Society. 
Hle served the office of Honorary Secretary from two to three 
Years, 1 in conjunction with Dr. Angus Smith ; and on every 

occasion Mr. Jones, as an ardent lover of science, faithfully 

and honestly discharged the duties of that office. His scientific | 
attainments, and varied knowledge in literature, enabled him 
to take an active part in the discussions; and on all occasions 
he was found able and willing to assist in any pursuit, having 
for its object the advancement and Property. of the Institu- | 
tion to which he belonged. 8 


In Astronomy, ] Mr. J ones was no > pretender ; ; ON - the ; 


5 contrary, he was an accurate observer; and his knowledge % 
| of Mathematics, united to a mind possessing powers of 
bp generalization, rendered him an instructive and at the same | 
” time an agreeable associate and companion. 


As a member of the Society, he was always alive and 


. : 5 a attentive to its proceedings; and his love of science, 8 


= strict integrity of character, and other acquirements, rendered 


T5 kim a powerful advocate in every department of mental 
5 progress | 


| 110 was moved by ihe "ME ORs Seconded bs Mr. 1 | 
— and unanimously resolved, „That this Society has heard 
3 with deep regret of the sudden death of the Rev. H. H. Tones, 
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F. R. A. S., and desires to record its high appreciation of his 
services as one of the Honorary Secretaries and as a member 
of the Couneil of the Society for many years; and that this 
expression of condolence on their sudden and painful bereave- 
ment be conveyed to Mr. J ones's widow and family.” 


Mr. Bixxey brought before the Society some Lithograph: 
of Brooches and Ornaments. 

Mr. F. M. Jennings, M. R. I. A., F. G. S., some time since, 
: travelled in Morocco. Whilst there he collected a series of 
| brooches and ornaments in common use in that country. 
These are very similar in form to Specimens of ancient Iris! 
brooches and ornaments now in the Museum of the Royal 
Irish Academy, and are, in the opinion of the Author, another 
evidence of the trade anciently existing between the Phoeni- 
cians, their Colonies, and Ireland. The drawings exhibited 
shew the African and Irish ornaments. On shewing these 


drawings to Mr. Charles James Julote, a Manchester gentle. 2 


man, who has resided in Morocco, he says, the brooches seen 
by Mr. Jennings in Morocco, and ornaments with similar 
designs, are not uncommon in Algeria and Morocco. They 
are made by Moorish and Jewish workmen. All the designs 
I have seen in those countries, which are acknowledged as 
Moorish, have reference to some geometrical figure. Then, | 
in the designs which may be considered Christian, some have 
waving lines with branches, others have reference to the Cross, 
like Fig. 1 of Mr. Jennings's drawings. These designs may _ 


be traced to Christian workmen ( Spaniards, Portuguese, 9 


; Italians, and Maltese) who have, from time immemorial, 

occasionally resided in these countries ; indeed, many of them 

have adopted the manners and religion. ” 
The people of Susa consider themselves a distinet nation, 


have a distinct language, which I have heard somewhat | 


resembles the Iris. They used to keep up an intimate 
relation with the Canary Islands. They say their religion I | 
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more Christian than Mahomedan. This statement should be 
"ip received with doubt. 
the coast, many who had married remained in the country, 
2 professed Islamism. 
he above people, of which very little can be learned, 
owing to the jealousy of the Moors, are an active, intelligent 
class, sometimes employed by European settlers as trusty 
gervants, and very seldom abuse the confidence placed in their 
fidelity. They are the celebrated snake charmers, vaulters, 


When the Portuguese were driven from 


$kull and choppers, of whom we read; 


and they are the 
carriers to Wednoor Mogador. 


I believe if we could induce 


the Emperor to allow us to trade to Agadeer, a large and 

valuable trade from that place to Senegal and Timbuctoo 

might be carried on. 
Ponty. „„ 


At present it is not safe to enter the 


Mr. ＋. T. WII xIxSOx, F. R. A. 8. laid before the mths 


1 a selection of Geometrical Investigations, from the papers of 
| the late Mr. Henry Buckley, of Wood House, Delph. He 
stated that Mr. Buckley was a pupil of the late Mr. John 


Butterworth, of Haggate, near Oldham, and was peculiarly 


| distinguished for his knowledge of the Ancient Geometrical 
Analysis. 


Amongst the i investigations laid before the meeting 


were several relating to the properties of Bisectant Axes, and 
ttheir application to the solution of problems. 
to Porisms, Loci, Tangencies, Sections of Ratio, &c., &c., 
all of which had important bearings upon the principal 
subjects of interest amongst the ancient geometricians. 
Buckley died in July, 1856, and might almost be considered 
as the last of the Oldham group of self. taught mathematicians. 
— He corresponded to the Diary, the York Courant, and 
ation, the Educational Times, both in his own name and under 
several assumed signatures. Since his death, Mrs. Buckley 
had consigned the MSS. to the care of Mr. Wilkinson, for 


| publication or otherwise; and on the suggestion of the 


Others related 


Mr. 
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President, he promised to make a selection of the most 


interesting of these geometrical speculations, and offer them 
to the notice of the Society at no distant period. 


A Paper by Mr. Monis was read, entitled, „On the 
Practicability of Counteracting a Portion of the Resistance at 
the Head of a Ship, by employing a Revolving Conical-Boy 
to work a Stern Propeller.” Communicated by David 
Chadwick, F. S. S., Assoc. Inst. C. E. 

The proposed improvement consists in substituting for the 
lower or submerged part of the bow of a vessel, a cone fixed 
upon a moveable shaft. The cone is surrounded by spiral 
flanges, so disposed that the water (when the ship is set in 
motion by sails or steam- power) may impinge upon the flanges, 
and cause the cone to revolve. The force thus obtained is 

transmitted through proper shafting and gear to assist the 

engine, if a steamer, or to work a stern screw, if a sailing ship. 
Now, as this may, at first sight, look very much like an 
attempt to obtain something out of nothing, or to produce an 
effect without a cause, I must solicit your candid attention to 
the few arguments I shall advance. I would first remark, 
that in the examination of this plan, it is necessary to bear in 
mind that it does not profess to be a motive power, —the 
motion must first come from engine or sails; and secondly, 
that no more power can be derived from it as assistance at the 
stern, than is first encountered as retardation at the head of 
the vessel. Whence, then, it may be asked, arises the 
advantage? In this way—the resistance in front has to be 
encountered, whatever the form of the ship's head, and whether 
any use be made of it or not, consequently, if a revolving bon 
be adopted, which gives no material increase of resistance, 
then the power derived from its revolution, when set either t) 
assist the engine, or to work an independent serew at the ster!, 
must be so much gain. The question, it will be observed 
is not one of displacement, but the mode of displacement. 


hip. 


> Al 


> an 
n to 


ark, 
ar in 


the 


adly, saved. The ordinary head of a vessel may be regarded as a 


wedge employed to split open a channel for her. In her 
voyage, the water is at every moment making an effort to 
press the two sides of the wedge together, and yet no attempt 
bas been made to economise this constantly-sustained pressure. 
Now, a cone is a wedge in every direction a circular wedge 
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It has been objected that, * As the front apparatus is set in 

' motion by the resistance to the vessel's progress, the stern 
screw can have no propelling power whatever. 
vou will perceive, assumes entirely the point in dispute, 
instead of attempting to prove it. 
action of the water upon the conical screw would cause a large 
amount of force to be given out by the propeller, and the only 


Now this, 


It is indisputable that the 


way in which this can be rendered nugatory, is to suppose 


N that there would be as much additional resistance generated 


by the flanges of the revolving bow (which is in reality to 


suppose that the mode of displacement i is equal to displace- 
ment itself) as would be given out by the stern screw. I 


think the experiments I am now prepared to make, in an 


artificial stream, will shew that no such increase takes place. 

The water in front is pressed very little more forcibly by the 
9 flanges of the cone than it would be by the cone itself, if the 

flanges were removed, but the water at the stern is pushed 


with considerable force by the serew, and by a force which 
| Increases with the ship's velocity. 


In one of the small models 
now exhibited, the revolving bow, in a moderate stream, gives 


| 0 revolutions per minute to the propeller. 


No one, at this day, will imagine that any power can be 


created; but a great deal is lost, and perhaps some may be 


and by surrounding it with spirals, it will become a revolving 
Wee the flanges themselves constituting an active part of 

I submit that by driving through the water an immovable 
. a large portion of the motive power is wasted; but by 


1 believe that the result may be thus stated: 
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Resistance of plain conical-bow 100+10 for resistance of 
flanges + 5 for friction = 115. Available power, one-half 
of 100 = 50 — 15 = 35 clear gain. This is upon the suppo- 
sition that tne revolving-cone is only checked to the extent 
of half the speed due to the resisting water.” 

Several experiments were then tried. 

A laden model was balanced in the stream by a weight, 
and then a string attached to the shaft of the propeller, which 
revolved six times the speed of the bow. The string was 
fastened ahead, and the model wound itself forward. 4 
second model was placed in the stream without a balance. 
weight, and it pulled itself ahead by a string fastened to the 
cone-shaft. A craft was then produced (merely as an illus 

tration) with a paddle both at the head and stern, with gear- 

ing to increase the speed of the hind-paddle. When this is 
balanced in the stream, the fore-paddle causes the hind-paddle 
to revolve, and in doing so it pushes the boat forward by its 
action against the water at the stern. 

In the discussion which followed the reading of the Paper, 
the PresIDENT said it was impossible to take power from the 

water without decreasing the speed of the ship to the extent 

of the power gained. Mr. Morris replied that no doubt 
that was so; but in this instance the water treated was not 
that which passed the sides of the vessel, but the very water 
which she would have to displace by her motive power before 
she could pass through it. Dr. JouLt thought that the effect d 
the revolving-bow might in some cases be to make a bad bor 
5 better; but denied the possibility of its producing any but? 
retarding effect if applied to a ship Possessing good lines 
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3 radiating from the stay as a centre. 
taken from the same engine, and hkewise of Low Moor iron, 
Was from a part which had been rent asunder in the explosion 
of the boiler in 1847, before the engine was nine years old. 
A third specimen was from the boiler of the Bat” 
locomotive, built by Mr. Woods. 
the angle iron ring at the smoke-box end. A deep groove 
had been formed by the corrosive action, and water escaped 


5 through the angle i iron after the engine had worked less than 
six years. 
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Ordinary Meeting, January 11th, 1859. 
2 FAIRBAIRN, F.R.S., &c., President, in the Chair. 


The PRESIDENT exhibited various specimens of the iron 


of certain locomotive boilers which had been found to have 
suffered local corrosion of a dangerous kind, after only a few 
years work. The first specimen was from the boiler of the 
goods locomotive engine, *Goliah,” built by Messrs. Hick and 


Son, in 1839. It was a part of the fire-box, through which 
one of the longitudinal stays had passed. The iron (Low 
Moor) had been cut away by the corrosive action in grooves 
The second specimen, 


goods 
It consisted of a part of 


A fourth specimen was taken from the passenger 
locomotive, „Ostrich,“ built by the Liverpool and Manchester 


Railway Company. The bottom plate of this boiler, made of 
Low Moor iron, had been corroded in less than four years to 


such an extent that water escaped through it. The President 


observed that these remarkable effects belonged exclusively 


to locomotive boilers, and had not been noticed in those of 
5 stationary engines. 


He recommended the subject to the 


attention of the Society as one of scientific interest, as well as 


great practical importance, indicating, as it did, a source of _ 
| hitherto unsuspected danger. 


A lengthened conversation ensued, some members being of 


opinion that the phenomena were owing to the vibratory 


motion of the engine, predisposing certain parts to chemical 
: action, 


Others thought that currents might exist in uniform 
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directions, by which the part might be kept in that condition, 
as to cleanliness, most favorable to oxidation. Several 
members thought that the action was owing to galvanic 
currents arising from portions of the iron taking the electro- 
negative condition, which that metal is so apt to assume. 


Professor Roscok called attention to the pernicious conse- 
quences attending the use of unglazed arsenical green paper 
| hangings. His own experience corroborated the observation 
of Dr. Taylor, that dust collected in rooms, 80 hung, contained 
a large quantity of arsenic. He had analyzed the dust from 
the shelves, &c. of a room occupied by himself, and had found 
a eee quantity of this poisonous substance. 


Mr. Dynn read a Paper c on “ Imponderable Matter, con. 
sidered as an Element.“ | | 
| He stated, that about two years ago, his first Peper on the 
Nature of Heat, was read before the Society, and he 
therein maintained that the Matter of Heat” was not a 
misnomer, but, in fact, a material element, that pervaded all 
Space and all bodies in the universe; and in its neutral state 
was identical with the electrical and magnetic fluids, as also 
with light, or the luminous principle. — 
Since then, he had read three other Papers, to illustrate and 
explain his views of elemental heat, and its agency in phe- 
nomena, exhibited by its mutations from the elemental state, 
into and out of the conditions commonly expressed by the 
terms, sensible, radiating, and latent heat; the present Paper 


being intended to give a 8ummary of the views advanced in 1 


the former. For the sake of brevity, his own is treated as a 
Cheat-force theory, to denote its being opposed to the 


« force-heat theory; and considering that this latter theory | 
has been advocated by many eminent philosophers among the 
ancients, as well as the moderns, it would be a great temerity 


in him to oppose that theory, unless he had some strong : 


often employed by very eminent physicists.” 
the nature and © conservation” of force, the term is said to 
mean that which produces or resists motion,” thus implying 
| that force is of itself a substantial existence, whereas it merely 
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grounds of objection to offer to 1t, as well as those in gupport 


of his own views. In explanation of these, he said, the 
common terms applied to heat in its sensible, radiating, and 


latent states, do not apply to or convey the meaning he 
attaches to the term © neutral and elemental heat,” which 
condition he defines to be“ an imponderable, elastic element“ 
that permeates, and is equally diffused through matter and 
space, except when its elastic force is exceeded by other 
disturbing Forces. 
were set forth and explained, and in reference to these he 
observed, „that great confusion had arisen from the vague 


Many instances of such disturbing forces 


and discordant senses in which the term physical force? is 
In treating of 


indicates action among bodies. These exert force upon one 


another, and upon their own component parts, so that force 


means exerted action of matter upon matter, and to give it 


yy substantial attributes is absurd. 2s 
In support of the identity of heat and electricity, many 
cases were cited.—(1.) That heat ascends latent in aqueous 
vapour, which being condensed, the latent heat becomes 


neutral or elemental in the upper regions, and this because 


no substance is present, other than „the thin cold air” with 
which it can unite, and become sensible heat. This neutral ; 
element 1s the electric fluid, and is made known to us in all 
the forms of electrical phenomena.—(2.) Again, when water 
descends through the crevices of the earth down to the 
1 incandescent mass, it is converted into steam of great force, 
causing volcanic eruptions and earthquakes, according to the 
inmtensities of the forces so generated, by the union of water 
Vith heat. This heat latent in the vapour, ascends and is 
=— liberated in the upper air, and flashes forth as lightning, always 
— Attending those convulsions and proving the identity of the 
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calorific element with the electrical phenomena so exhibited, 
It was stated that his (Mr. Dyer's) heat-force theory was in 


strict accordance with Dr. Black's latent heat doctrine, and 


that it went to support it, and to explain some anomalous 
cases that had been adduced against the beautiful system of 
latent heat so long an established basis of wide ranges of 
phenomena, alike in nature and in art. Considering that the 
„ force-heat theory is inconsistent with Dr. Black's, and as 
this latter is embodied on most of the standard works on 
physics, it should not be abandoned to make way for another 
theory that fails to account for such phenomena. Apart from 
the mutations of heat from chemical changes, the mechanical 
action of the earth's movements was described as exhibiting 
magnetic and luminous phenomena, by the movements of 


elemental heat, proving these also to be identical with it, and 
with electricity. He then proceeded to show the sameness of 
light and heat, as proved by the many incontrovertiþble 
instances advanced of their inseparable connection, and mutual 
_ convertibility into each other; and thus finally arrived at the 

sole inference fairly to be drawn therefrom, namely, that heat 


and light, as also heat, electricity, and magnetism, are only so 
many different conditions in which the one calorifie element 


exists in nature, and manifests Nye by its mutations in 


Phenomena. 


Dr. Jovlx described the experiments he had made many 


years ago on the thermal effects of the dilation of elastic fluids, | 
v2 which he considered fatal to the doctrine of the materiality of 
heat. He called attention to the experiments which Mr.“ 

Dyer had made twenty years ago, indicating the possibility ol“ 
generating heat by the agitation of water. These experiments, 
he believed, would prove to be of great interest to the histor/ 

of science, and trusted that the Author would be abie to place 1 

| them before the Society. 


Quarterly Meeting, January 25th, 1859. 
W. FalRBAIRN, F. R. S., &c., President, in the Chair. 


Augustus de Morgan, V. P. R. A. S., &c., Professor of 


Matehmaties in University College, London, and Arthur 


Cayley, Esq., F. R. S., &C., were e elected Honorary Members 


of the Society. 
MN. Auguste le Jolis was elected a Corresponding Member. 


The following gentlemen were elected Ordinary Members 


of the Society :— Mr. Thomas Carrick, Mr. James G. Lynde, 


The Rev. W. N. Molesworth, M.A., Mr, Henry Wilde, Mr. 


A Thompson, 


Me Clure, Mr. M. L. Tait, 
51 John Watson. | 


Richard Fadson, Mr. Thomas Sowler, Mr. James Dor rington, 
Mr. Henry Alexander Hurst, Mr. John Slagg, jun., Mr. 


George Mosley, Mr. 
Mr. 


William > Rideout, Mr. James 
Mr. John William 
Edward Coward, and | 


Thomas Brittain, | 
Mr. 


"Mr. Jonah Baxendell, P. R. A. "Ke Was elected a Member 


9 of the Council, in Lig of the late Rev. H. H. Jones. 


1 he PuxsipRvr congratulated the meeting on the prosperous 


- eondition of the Library, paying a high tribute to the zeal and 


5 of the Honorary Librarian, Mr. F. Ekman. 
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efforts which had been made to obtain an exchange « 


published transactions with learned Institutions, at home an 


abroad, had been attended with great success, so that at presen 


the most important of the scientific periodicals were in th 


f the Society. 
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; Ordinary Meeting, February 8th, 1859. 


W. FairBainn, F. R. S., &c., President, in the Chair. 


Mr. E. W. Bixxey, F. R. S., &c., communicated a Notice 


of the Lias Deposits at Quarry Gill and other places near 
Carlisle. — On the western side of the Pennine chain, after 
passing the small isolated patch of lias at Audlem, in 


Cheshire, none of the secondary rocks, superior to the trias, 


have been met with in the counties of Lancaster and Cum- 
berland, therefore the discovery of a tract of lias near 
1 Carlisle is of considerable interest. 


For some years past Mr. R. C. Brockbank, of the firm of 


Messrs. Carr and Co., of Carlisle, has been diligently 
engaged in searching for coal, and has investigated the 
4 country around Carlisle with considerable care. His attention 

was chiefly directed to the district lying between Curthwaite, 
on the Carlisle and Maryport Railway and the Solway, 
especially about Aikton and Oughterby, points which Pro- 
fessor Sedgwick had thought likely places for boring for 
coal, and where that eminent geologist had been informed a 
1 coal ot sixteen inches in thickness had been actually found.“ 


The first place where Mr. Brockbank found the blue 


g thetals which had always been supposed to be coal measures, 
was in the brook course at Thornby. In examining them he 
found a $hell resembling an ammonite, and some other fossils, 
— Phich induced him to think that the beds might possibly be 
: Has. On his Sending the specimens to me, through Mr. 


Brockbank, engineer, of Manchester, I immediately pro- 
nounced them to be lias. : 


On the 13th of January last, being at Gare Mr. Brock- 


bank was so kind as to drive me over the district. We first 


wn * Seo 838 Sedgwick's Paper on the basin of the Eden and the nort- 
= Festern coasts of Cumberland, Vol. IY., New Series, of is Transactions of the 
T Pcological Society of London, p. 393. 
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went to Moorhouse, near which place we saw the till of a 
reddish colour, exposed above twelve feet in thickness, 
without its bottom having been reached. It is full of stones, 
mostly rounded, and consisting of Criffel granites, slates, and 
silurian rocks, but it is, nevertheless, used for brick making. 
In the neighbourhood of Moorhouse the land is of a cold, 
elayey nature, and covered with considerable beds of peat. 
On passing through Oughterby, Mr. Brockbank pointed out 
the place at Moor Dyke where a small seam of coal had been 
reported to have been formerly worked. We next went to 
Quarry Gill, to look at the so-called mountain limestone, 
which had been quarried many years ago, and which Mr. 
Brockbank thought might probably indicate the position of 
some of the lower coals. That gentleman had found the 
dark shales in Thornby-brook, and from their fossils suspected 
them to be lias, but he never imagined that the Quarry Gill 
stone was anything but mountain limestone, and he quoted 
Professor Sedgwick and other geologists in support of that 
opinion. On going into the field where the old quarry had 
been opened, 1 picked up a piece of limestone which was 
without doubt lias. The old quarry is now filled up, but 
dark lias shales are seen in situ in the ditch near the well, ant 
In the well itself the limestone is seen. The well derives its 
water from a bore, which is at present about six feet deep, 
through the limestone. The walls of the well are constructed | 
of lias limestone, and that rock i 18 found lying on the surface 
of the field. 9 aa are exhibited specimens full ok 
 Gryphea incurva, G. inflata, and G. depreraa, and an 
Ostrea, besides other shells. 
At Fisher's Gill farm a well was sunk through the lia. 
shales into the limestone. 1 e 
At Thornby-brook, south-east of Alkton: 4 are seen the lias 
: sbales, first found by Mr. Brockbank. These are met witk 
in the brook course, and are not exposed more than two feet 
in height, and for a distance of under one hundred yards, 
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being covered up by reddish coloured till. | 
found two or three species of ammonites and several bivalve 
"Shells. Ironstone nodules, also containing bivalve shells, 
occur in the shales. The dip of the strata is difficult to 
determine, but at one point I made it to be to west south: west, 

1 at an angle of 239. RS | 
Mr. Robinson, an intelligent well sinker, informed us 8 that 


the 
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In the shales are 


in the course of his searches for water, he had become well 


acquainted with the dark shales and limestone in which 


people had long been searching for coal. This valuable 


1 substance, he had often heard, had been found in the 

1 neighbourhood, but he had not seen it, and never expected to 
do so. At Wiggonby a bore-hole had been put. down forty _ 
yards into the dark shales. At Bank House the same beds 
bad been seen near to the surface. 


Mith at Flatt and Nut Gill. 


They had also been met 
At Oughterby Pastures they 


are to be seen in the water holes which have been dug in 
them. At Orton, Sir W. Briscoe bored in them. Mr. 
Robinson thought that they had also been met with both in 
Crofion and Aikton. 
deposit occupies a considerable district, extending under the 
rising ground lying between Crofton and Orton on the south, 
and the Solway on the north, comprising Aikton, Thornby, 
Wiggonby, Oughterby, and probably other places on the 
rising ground lying between the Maryport and Carlisle, and 
the Port Carlisle and Carlisle Railways. 
eovered with a thick deposit of till, the boundaries of the lias 
I will be difficult to trace with certainty ; but it appears to lie 
on the water-stones and red marls of the Trias, seen in the 
river Eden, near Carlisle, and which appears to dip somewhat 
in the direction of the lias described in this communication. 


Thus, from his statement, this lias 


As the district is 


It seems somewhat singular that a comparatively large : 
extent of lias should have so long escaped observation, but 
it is no doubt owing to the district being so thickly enveloped 
with till and affording 80 few natural Sections. 
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Mr. WILLIAM BrockBAXK exhibited some large specimens 
of Titanium, which have recently been found in considerable 


quantities, filling the crevices, and under the hearths of the 
fire-brick linings of the furnaces of the Hematite Iron Com. 
pany, of Whitehaven. 


In one instance it occurred in a large mass weighing nearly 
4 cwt., under the furnace hearth, having found its way 


| through the crevices between the fire-bricks. 


Smaller masses, weighing from 50 or 60 Ibs. to a fen 
ounces, were found filling the hollows and crevices in the 


lining of the furnace, around that part which holds the 


molten metal. 
The occurrence of Titanium in such large quantities IS a 


new and interesting circumstance, previous instances being 
confined to a few furnaces in South Wales (where Hermatite | 
Ore is used as a mixture), and to some in the Hart? 
mountains, in both of which cases the specimens found were 
5 comparatively small. 


Small crystals of it t have long been found in the slags of 


many i iron works. 


Should any commercial use be discovered for Titanium, It 


could be Supplied i in considerable quantities. 


Mr. Atynup Fires exhibited to the meeting some speci- 


mens of tea grown at the foot of the Himalaya mountains. 


Among the London Tea Sales in August, 1858, the first 


parse of a new deseription of tea was submitted for public 
competition, and excited some considerable attention on 
account of its being the produce of the district of Cachar, in 
British India. The entire of the import was twenty chests, 
and consisted of the four kinds denominated Congou, 1 
Souchongs (Ist and 2nd class), Pekoe, and Flowery Pekoe. 
The quantity being so inconsiderable—the parcel being 


merely an experiment—the prices realised were not so 
extreme as might have been expected, considering the 
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the : 


remarkable character of the tea. 
realized about 30 per cent. more than the choicest sample of 
Assam Flowery Pekoe, which, in its turn, commands usually 
from 10 to 20 per cent. more than the finest samples of 
Chinese Flowery Pekoe. The Souchongs, however, were 
intrinsically the most valuable tea, and realized rates about 
0 equivalent to the then ruling rates of Assam Souchong. 

The Congou, although unprepossessing in leaf, is excellent in 
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The Flowery Pekoe 


It realized the current rate of Assam Congou. 
The samples now submitted for inspection consist of 

1 (Ist and 2nd class,) and also of Congou. As 

compared with tea grown in China, the Cachar teas. are 


distinguished by the hue of the leaf, which is very dark 
brown with a dead effect, or what is technically named 
wy « bloom T by the tea tasters. 
] cent, and are excessively crisp and hard technically, „in 
ery high condition.” 


In all the foregoing particulars they 


_ closely resemble Assam teas, but in the feature in which 
Assam teas have outvied those of Chinese growth, and 
thus commanded a high position in the 
the Cachar teas unquestionably excel—viz., in extreme 


tea market, 


strength, flavour, and pungency. Assam tea might be 


described as twice as Strong as China tea, but Cachar 
Souchong is really thrice as strong as China tea. The 
flavour of Assam and Cachar teas is most suitable for 
mixing with Chinese tea, to bring up the flavour, and 
enable the tea to Pola out well 5 
Pian. 185 ; 


or bear a second 


The teas produced in Java, and largely consumed in 


Holland and Belgium, are similar to Cachar teas in appear- 
ance, possessing the * bloom ” 
remarks, but in quality they are diametrically opposed, the 
Java Congous and Souchongs, although strong, being soft, 
* treacle-y,” and entirely wanting in pungency. 


alluded to in the foregoing 


There can be no doubt that if Cachar tea can be pro- 


3 duced i in quantity, with the characteristics exhibited in the 


They are almost devoid of 
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consignment sold last year, the price obtainable would 
compensate the grower, inasmuch as it would doubtles 
command a preference over the Assam Company's tea, 
which are bought up greedily by the tea trade for imparting 
pungeney and flavour to other teas. 


The Rev. W. GASKELL read an extract from a letter of the 
Rev. Thomas Belsham (dated Hackney, August 16th, 1805) 
containing an account of a visit which he had just paid to the 
Duke of Grafton, in which the following pussage occurs, and 


Mr. Gaskell wished to know whether any Member of the 


Society could confirm the statement made in it. 


„Admiral Cosby told me one circumstance which wa 


curious. When he was Commander-in-Chief in the Medi. 
| " terranean, during the last war, at the time that we were“ 
pPossession of Corsica, and when Sir Gilbert Elliot 
Governor-General of the island, General Paoli intro“ 
Bonaparte, then a young man, to the Governor and 
Admiral, as a friend of his who would be glad to be emp. 
in the service of England; but these wise men, not having 
Lavater's skill in physiognomy, rejected the proposal, which 
obliged Bonaparte to offer his services to the French, and tlis 
was the rise of Bonaparte's fortune. I had often heard thai 
Bonaparte had offered his services to the English and been 
rejected, but I hardly gave credit to it t till I learned it from 
Admiral Cosby himself.“ + 


Mr. Hoykxins and Mr. Ronzars' said that, in their 


| boyhood, they had often heard a similar statement made, but 
were not aware on what authority it rested. . 


A paper 5 wat by Mr. Jour ATKINSON, „On the 1 


Erosion of the Plates of Locomotive Steam Boilers, an 1 
the mode of preventing it.“ 
The Author attempted to account © for 1555 erosion of the 
plates which takes place near the smoke-box, or forward 
end in the interior of the boilers of locomotive engines, 
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in other parts it is very little worn. 
Wenary boilers are not affected in this way. 


Pressure on the forward or smoke-box end of the boiler. 
| dynamical force or pressure, it was argued, besides exerting a 
great strain on the forward end of the boiler, must urge the 

Water into oscillatory currents in the neighbourhood of the 


At the meeting of the Society on | the 11th of RITA last, the 
2 President drew the attention of members present to certain 
5 phenomena of this kind, stating that near the angle-iron 


adjoining the smoke-box, the body of a boiler is often found 


8 deeply grooved or channelled all round the lower part, from 
hear the surface of the water on one side to the same height 
on the other, —thus causing a weakening of the plates in 


that part of the boiler, which results in its explosion, when 
It was asserted that 


The Author had only the facts to go upon that ene 
on the occasion just mentioned, his explanation 


might not therefore be so put as to meet all the varieties of 
- cases that may have occurred. 
* 1 ch a hypothetical one, as an attempt to trace to their con- 


The explanation was not so 


-21ces certain physical forces which must be brought into 


in the working of a locomotive boiler. These forces 


) chemical, exhibited in the oxidation of the plates, 


of course would, in a quiescent state of the boiler, act 


b uniformly over the greater part of its surface ; (2) mechanical, 
or rather, dynamical, arising from the momentum acquired by 


1 the water, when the train is proceeding at a high velocity, 3 


acting, when the train is stopped by the break, with great 
This 


smoke-box, and thus rub off the coating of oxide which had 


formed in any angular recesses where a current could act with 
greatest intensity. 
greatly increased if the water contains sediment of a gritty 
hature. 
fragments of boiler-plates, exhibited on the 11th of January, 
might be fairly accounted for by the causes here mentioned. 
49 Other cases, not being known, could not be discussed. 


This rubbing or eroding process must be 


It was thought that the cases of grooving in the 
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Assuming the foregoing explanation to be correct in 
principle, the mode of preventing the furrowing of the plates 
complained of, would consist of adopting a plan of construc. 
tion in boilers which would enable them to present a uniform 

resistance to the powerful dynamical force exerted by the 

water on the stoppage of the train, and which would cause 
the sedimentary deposit, instead of being collected in angular 
Spaces to act as a cutting tool, to be diffused e over as is large a | 
surface as possible. : 

Mr. ForngeRGILL believed that the corrosion was owing 
to defective construction of the boilers. . The caulking 
hammer had been applied close to the part corroded. This 
would cause the effects of oO expansions to be principally 

experienced there. 2 
Mr. M*ConxNEeL observed that the erosion was not, #8 
had been alleged, confined to locomotive boilers. He hal | 


8 observed similar phenomena in stationary ones as well. 
Mr. BIx x RV drew attention to the fact, that the corrosion 1 
was at the smoke-box end. He believed that it might be 
owing to a chemical action, similar to that which had been 

noted by Dr. Henry, near the leaky joint of a cast iron steam 
pipe surrounded with charcoal. 
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Mo "_ of the solar disc is unusually coarse. 
M. Carrington, who had carefully observed the solar spots 
© gince the beginning of 1854, had found that up to February, 
1656, when the minimum of spot-frequeney occurred, the spots 
pere grouped in an equatorial zone, within the limits of 200 
north and south latitude; but immediately after the epoch of 
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Ordinary Meeting, February 22nd, 1859. 


Tous HoykiNs, Esq., Vice-President, i in the Chair. 


2 b Mr. BAXENDELL directed the attention of the Meeting to the b 


f act, that a fine group of spots is now visible on the surface of the 
There are also many bright spots or facule, and the general 
He stated that 


minimum a change 1 in the distribution of the spots took place, 


1 and they have since been arranged in two zones, one in each 
bemisphere, between the parallels of 20 and 40% Mr. 
Carrington had also found that spots near the equator gave a 
J orter period of rotation of the sun than those at a greater 


ustance. Mr, Baxendell stated that he had lately observed 


L one large group in which he had counted 25 separate dark 
1 pots, and at the same time there were six other groups visible, 
ach containing from 8 to 15 spots. 
5 the dark and bright spots, and even the general mottling of 

1 the sun's disc, could at the present time be easily observed with 
telescopes of very moderate power. 


He also stated that both 


The CHalRMAN thought i it very desirable that photographers ” 


ahould endeavour to obtain good images of the sun, and that 


- regular observations Should be made by this means of the SUN 's 
. Arface. | | | 


1 Mr. Arktson 8 whether the comet, visible last year, 
9 "kad been observed in the southern hemisphere. Mr. Baxen- 
DELL stated in reply that it had been seen and well observed 
1 at the Cape of Good Hope, by Mr. Maclear, who considered 
* that neither the comet of 1811, nor that of last year, were 
-Þ dual in brilliancy to that of 1843. 
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The CHalnMAx considered that the establishment of astro- 
nomical observations, in localities enjoying a clearer atmosphere 
than ours, would be a very useful measure on the part of 


government, but Mr. Binney thought that individuals ought 


not to be deterred from observing by the obstacles prevented 
by the murkiness of our nEmoophere, 


Mr. Cunris presented a statement of the fall of rain during 
the year 1858, as observed by his son in the neighbourhood of 
Manchester. It appeared that the amount of rain last year 


was 30.53 inches, whereas in 1857 it was 31.94, and the 
average for the last 64 years was 35.562. November was an 


unusually dry month, there having been only 1.39 inches, 


whereas the average for that month was 3.96 inches, 


A paper was read by Mr. Tmomas CARRICK, “On some ; 
Indications of law in the "Grouping of re nas Comical | 


Phenomena.” 


The aim of the Author was to shew that if the rotation of | 
the heavenly bodies is assumed—for the purpose of enquiry— _ 
to have inseparable relation to their orbit motions, the unex- 
plained cosmical phenomena, when analysed with reference to“ 
rotation planes, as well as orbit planes, present marked evidence 
of systematic distribution, indicating the presence and action 5 


| of causal law. 


The planes of the solar equator, the sun's orbit i in space, and 
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the milky way are considered essential bases of such an analysis. 2 
In the absence of the sun's orbit plane the analysis is necessarily / 


| imperfect. The two known planes intersect each other at two 
; Pants, nearly coinciding with 265® and 852 heliocentric longt g 


planes, are adopted as grouping points. 


The ascending nodes of five planets, when taken on 1 the cola - : 
equator, are concentrated within an are of 8*, covering the 
grouping point at 26555 and two more lie at a short distanc 1 


therefrom. 


These intersections of the milky way and solar equato © ; 


9 8 

; r , 
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a The mean ascending node of all planets, planetoids, and 


8 comets, with direct motion, is at or near this point at 265“, 
{ hilt the greater part of the comets, with retrograde motion, 
1 group on the opposite point at 85% There is a mean tendency 
| I orbit planes to cross the solar equator at 2655, and to lie 


within the lenticular zones between tlie solar equator and the 
nearest section of the milky way (an angle of about 700% . 


Planetary orbits lie nearest the equator plane, and in other 
1 orbits the successive increase of mean orbit distance from the 
zun is accompanied with a like successive increase in inclina- 
© flon—or divergence from the solar equator plane—until the 
; comets, which penetrate furthest into space, tend to lie! in the 
"i — of the milky way. _ 

A line connecting the two grouping points at 265 and 85 

L2 is very nearly 1 the mean direction of the major axes of orbits of 7 
l. all kinds, when projected upon the solar equator plane; and 

a considerable excess in the grouping of major axes is found 
5 within 15? on each side of that line, both 1 in planetoids and 
ccmets. 
he perihelion points of all major axes, except retrograde 
%% Comets, are grouped in very marked preponderance on the 
ce point at 855, whilst a similar excess of perihelia of retrograde 
mn. comets is found on the opposite point at 2659. 
= : If rotation is assumed to have a cosmical value, the action 
ii of the sun and planets on each other ought to be polar in 
character; and if so, the major axis of an elliptic orbit, and 
13 the axis of rotation of the planet, should tend to have a 
09 common determinate general direction in space. It appears 
. 1 that when the axis of rotation of each planet, and the major 

Axis of its orbit are both projected perpendicularly upon the 
Or ; 0 5 plane of the solar equator, there is a very remarkable _ 
© tendeney to absolute coincidence in several cases; and with 
ar 5 ' only Uranus and Neptune—the planets with retrograde 
be rotation as decided exceptions. 


4 1 The poles of all the planets are within 30® of the ir 
5 way. A great cirele drawn — the — of the sun's 
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poles and the points at 2655 and 859 will pass through or near 


the poles of all the planets. The two most distant lie on the 


milky way. 


In confirmation of the importance of cosmical rotation, arc 


many well-known facts in which mathematically exact relations 
subsist between planetary rotation planes and satellite orbit 


. planes. 


In attempts to account for exceptional phonoineiin, cosmic! 


rotation has frequently been assumed as the basis of polar 
relations between the sun and comets. 
In the sciences of the imponderable elements are known 


perturbations whose periodic time coincides with changing 


polar aspects of the sun and earth :—and atomic rotation and 
consequent polar action lie at the root of the best aceredited 
theories of science. 

Until the importance of cosmical rotation is duly recognise( 
it will be found impossible to co-relate physical astronomy 
either with the sciences of the imponderable elements on 
the one hand, or the residual phenomena of the universe on 
the other. | 


Centuries must elapse before the plane of the orbit of the 


solar system in space can be determined by direct observation. 


A method was indicated by which the intersection of that plane 


on the solar equator might possibly be determined ee 
the universe problem of perturbations. 


It is based upon known mathematical relations eristing in 


| the system of J Abe 
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Ordinary Meeting, March Sth, 1859. 
W. FairBalRn, F. R. S., &c., President, in the Chair. 


A conversation having taken place respecting Sir W. 


Armstrong's new gun, Mr. RoBEerrs stated that he had, very 


many years ago, constructed a rifled cannon for the purpose of 


fring elongated shot coated with lead. Dr. Sxirn considered 
that the great merit of the new gun consisted in the manner 
in which the internal tube of steel was enveloped with 

Z wrought iron. The difficult problem of forming a perfect 

3 compound strueture had received solution in the hands of 
Sir W. dag, while others had failed. 


8 Dr. Jovlx read an extract from a letter he had some time ago 


2 received from Professor W. Thomson.—* I have had an apparatus 


for Atmospheric Electricity put up on the roof of my lecture 


room, and got a good trial of it yesterday, which proved most 
satisfactory. It consists of a hollow conductor supported by 
a glass rod attached to its own roof, with an internal atmo- 
sphere kept dry by sulphurie acid: the lower end of the glass 


rod is attached to the top of an iron bar, by which the hollow 


5 conductor i is held about two feet above the inclined roof of the 
2 building. A can, open at the top, slides up and down on the 
| Tron bar which passes through a hole in the centre of its 


bottom, and, being supported by a tube with pulleys, &c. 


; below, can easily be raised or lowered at pleasure. A wire 
attached to the insulated conductor passes through a wide 


hole in the bottom of the can, and is held by a suitable 


insulated support inside the building, so that it may be led 
away to an electrometer below. To make an observation, the 
. wire is connected with the earth, while the can is up, and 
envelopes the conductor its position when the instrument is 
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not in use. The earth connection is then broken, and the can 
is drawn down about eighteen inches. Immediately the 
electrometer shows a large effect (from five to fifteen degree: 
on my divided ring electrometer, in the state it chanced to be 
in, requiring more than one hundred degrees of torsion to 


bring it back to zero, in the few observations I made). When 


the surface of the earth is, as usual when the sky is cloudles, 
negative, the electrometer shows positive electricity. Bu 
when a negative cloud (natural, or of smoke) passes over, the 
indication is negative. The insulation is so good that the 
changes may be observed for a quarter of an hour or more, _ 
and when the can is put up the electrometer comes sensiblyto 
zero again, showing scarcely any sensible change when the 


earth connection is made, before making a new start.“ 
Dr. Jou stated that he had recently witnessed exper: 

ments with Professor Thomson's new Atmospheric Electro. 

meter, the merit of which consisted in its extreme sensitivenes, 


and the facility with which accurate observations could he 
| made with it. 


A Paper was read by Mr. RIichanD ROBERTS, M. Ins. 
C. E., entitled,“ Proposed Improvements in Pharology.” 
After adverting to the remarkable fact that the gre 
majority of wrecks and collisions occurred in the immediat 
_ vicinity of the beacons intended to guard against them, Mi 
Roberts mentioned that amongst the numerous scheme 
propounded for the improvement of our present system d 
pharology, that of Mr. Herbert, of the Admiralty, who pr 
posed to moor a series of floating lighthouses of great pov 
of illumination, in a direct line up the centre of the Engl | 
and other channels, appear ed the most worthy of attentiol 
He (Mr. Roberts) perfectly agreed with this suggestion,“ 
which his attention had been first called by Mr. Murply' 
paper, read in section G of the British Association, recen 35 
: held at Leeds, when it at once occurred to him that wy 
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principle of gyration might be advantageously employed to 
neutralize the action which the wind and waves exert upon 


floating light ships. 


After briefly describing the principal features of the 


eatoptric and dioptric systems, Mr. Roberts stated that the 
latter was inapplicable to floating beacons, owing to their 


great oscillation, and that they were therefore still furnished 
with 12in. reflectors, whose power was comparatively small. 


He felt convinced, however, that the more fully the system 
of Mons. Fresnel became understood, the more certainly 


would it be preferred to the catoptrie system, over which it 
possessed, among other advantages, that of producing about 


four times the amount of light as the effect of the combustion 
of the same quantity of oil. | 


It was, however, essential to the adoption of this system, 


Sc the light apparatus be kept upright and free from 
oscillation, to attain which desideratum Mr. Roberts proposed 
entirely to change the form of the vessel, making that portion 
of it which was immersed hemispherical, and that which was 
above water the frustrum of an inverted cone, as he thought 
81. that this form would present less resistance to the wind and 
Ee waves, where these were expected to act from every point. 


In certain situations, however, a double pointed Wedel might 
be advantageously used. 


In the centre of this float Mr. Roberts proposed th build "Wo 


N tower (hose lower end should project through the bottom of the 
float to serve as a keel) carrying a lantern as in shore lig ghthouses, 
and containing the necessary accommodation for the light 

Keepers, &c., and within this lantern he proposed to place a 
dioptrie apparatus of the second power, whose light being placed 

forty-five feet above the water line, might be seen at a distance 
of nine miles. Immediately below the light apparatus he would 

WF: Place a fly wheel suitably mounted on gimbals, and driven 

5 Ahrough the medium of certain wheels and shafts by a small 

5 engine, which with its boilers, would be placed on the third deck 
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of the float, or this wheel might be caused to revolve at itz * 
proper speed by two relays, each of three men. The engine 
and steam might be used for a variety of purposes, as to sound 
bells or whistles, hoist coals aboard, prevent the adhesion of 1 


snow to the lantern, &c. 


Mr. Roberts proposed to moor the float by three anchor, 
to each of which he would attach two heavy cables, passing 
through hawse pipes 120® from each other; the tension on _ 

these he would regulate by a suitable windlass, and he fully 

believed that by this system of mooring the float (which 
together with the tower he would construct of iron), and hy 
causing the dioptric apparatus to rotate (about one hundred 


times per minute), the desired object would be attained. 
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Ordinary Meeting, March 22nd, 1859. 
W. FAIRBAIRN, F. R. S., &e., President, in the Chair. 


” The PRESIDENT exhibited a specimen of Mr. Allen's 
submarine electric cable, which consists of a central copper 
wire strengthened by an envelope of fine steel wires, the 
whole being coated with two or three layers of gutta percha. 

In the conversation which ensued, an opinion was expressed 
that this form of cable would be liable to kink, particularly if 
laid in heavy weather. It was suggested that a better 
insulating medium than gutta percha might be discovered. 


Mr. Ransome stated that he had frequently found that 


bn percha became so rotten in the course of two or three 
5 years that it could be crumbled away between the fingers. 

- It could, however, be restored to its original e condition by 
| J immersing it in hot water. | 


Professor Calvknr remarked that immersion in water did | 


not always preserve the qualities of gutta percha. A speci- 
men which he had kept immersed in distilled water had 
| ultimately become completely rotten. The gutta percha of 
commerce was frequently much adulterated . 


Pa Mir. BINNEx RE the following statement. * In the 
public prints, frequent allusions are made to micro-photo- 
graphy. In the Manchester Guardian of the 11th March 
instant, is the following paragraph: — Photographic curiosi- 
ties. — M. Amadio of Throgmorton-street, whose portrait of 
Charles Dickens no larger than a pin's point was lately 
noticed, has produced by photography a view of Westminster 
Bridge, the Houses of Parliament, and Westminster Abbey, 
Pithin a space not larger than the eye of a worsted needle. 
The same gentleman has published a portrait of a youth 
Which is only just larger than a needle's point, but, when 
magnified is as perfect as any conceivable likeness.” No 
C doubt most of the members of this society have seen the 
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beautiful specimens of miero- photographie art produced hy 


one of our fellow-members, Mr. J. B. Dancer, F. R. A. S. 


during the last five years. So early as the year 184 


Mr. Dancer began his investigations on the subject, and $00 
produced satisfactory results on silver plates. In May, 1853, 


when Dr. Joule, F. R. S., and some other friends erected ; 
tablet to the memory of our late distinguished member, 
Mr. Wm. Sturgeon, the electrician, Mr. Dancer was 


kind as to present me with a photograph of the tablet nd 
larger than a pin's head. His discovery was not allowed to 


rest, for hundreds of his beautiful specimens were sent al 
over the world. Within the last year or two, several partis 
have coolly claimed Mr. Dancer's discovery, and when it k 
represented in a local print as something wonderful i: 
M. Amadio having produced what Mr. Dancer did six years 
ago, it is only due to our fellow-member and townsman to set 
the public right as to who was the real discoverer c 


= micro-photography.” 


A Paper was read by the Rev. T. P. enen M. A, 
F. R. S., On the j-nodal partitions of the r-gon.” The 
problem of the partitions of the r-gon which I have befor 
investigated (Manchester Memoirs, 1858, and Philosopbiel 2 
Transactions, 1857), treats of the number of ways in whict : 

E diagonals can be drawn, none erossing another, each through 

two angles of the 7-gon. The complete problem, whicl 
might be called the reticulations of the r-gon, considers it 
how many ways the area of the polygon can be divided int 
K* smaller polygons, none covering another, whose sum $hal ; 
be the entire r-gon, by lines passing through any of t. 
_ r-angles, or through any of / points taken within the 

r-gon. The 7 internal points may be called the nodes “ 
the partition, and it is evident that at least three of the dra 
lines will meet in every node. When j=o, the problem? 


merely that case of these partitions which 1 have alread Fe 


completely considered. 
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by 8 \ This question of reticulations is closely connected with the 
3, theory of the polyedra, and is not a whit less complex and 
40 ents 

on I am in possession of a complete late of this problem 
gs of reticulations, of which, however, I shall for a season defer 
= the publication. My object in this Paper is chiefly to place 
„ on record some of my numerical results. And I think it 
v highly probable that any mathematician, who may take the 
n trouble to veriſy them, will completely satisfy himself as to 
ty bow far I am in possession of the entire theory of these 
all Teticulations. 

i 1 It is worth while to remark,” that investigations of this 
ature have recently acquired a new and important interest, from 


. the fact, that the Imperial Institute of France has chosen the 
as Subject of the polyedra for its grand Mathematical Prize (the 
ot gold medal of 3,000 francs) for the year 1861. The proposal 
of uns thus“ Perfectionner en quelque point important la 
'Theorie des polyèdres.“ The memoirs are to be sent in 
Fee July 1, 1861, written either in Latin or in French. 


A, Among the propositions that I have to communicate, are 
The #* th following : 

fole 1. The number of 7-reticulations of the pentagon Is 7774, 
ne! 9 which 413 are symmetrical. OI. 
hick A 2. Of these, the 4-nodal 7-partitions are 62 symmetrieal, 
ugh and 1006 unsymmetrical. 


1 2 3. The 5-nodal 7-partitions a are 85 <ymmetrical, aud 2000 
5 1.“ bnsymmetrical. 


into = 4. The 6-nodal 7-partitions a are 99 5ymmetrieal, and 2282 : 
shall pnsymmetrical. 

the 5. The 7-nodal 7-partitions are 6 9 Met, and 1340 
the unsymmetrical. FO 


8 O I The remainder have more than seven nodes, or les than | 
2 d 3 Our. 


I this euumérähiön no figure is counted which is ne * 
fepelution or the reflected image of any other. 


1135 


The method by which these results are obtained ss 


perfectly general, is in no way tentative, and involves no 
reference to figures. 


Although I have given formulee whereby the k-partitions _ 
of the r-gon, (j=0) can be found for all values of 7 and , by 
an inductive method, much remains to be accomplished before 


the direct expression of them in terms of and & is obtained. 
I have already investigated such general expressions for 


the (r—2)- partitions of the 7-gon, 7.e. the triangular partitions, 
made by drawing r—3 diagonals, 1 in the last volume of the 


Manchester Memoirs. 


About the simplest case that can occur, when there are 
fewer than r—3 diagonals, f. e. when the partition is not 
- triangular, is that in which the r-gon is divided into k+2 _ 
triangles and quadrilaterals, the number of marginal faces 


being two only, both triangles, and — 8 angle but two being 
- occupied by a diagonal. 


I this figure consits of two marginal triangles, Separated 7 
by * quadrilaterals, all the diagonals being parallels, there 8 


only one way of drawing it. 


If the figure has non-marginal triangles, that is, if the 5 
number k+2 of the diagonals is greater than 4r—1, it will, as 


in every other case, either be symmetrical or asymmetrical. 


If there is a symmetry of reversion, it will have a diametral 

axis of reversion, either drawn through two angles, or 

dirawable through one angle and the middle of a side, or eke 
drawable through no angle and the mid-points of two opposite be 
sides. In the first of these three cases, the figure is said to 
have a diagonal axis, in the second a monogonal axis, and in 


the third, an agonal axis of reversion. A section along this TT 
axis of reversion divides the figure into halves, of which one RY 


is the reflected image of the other. 


If the symmetry is not one of reversion, it is one of | 2 | 


repetition ; that is, there is an irreversible sequence of configu. 
ration read twiee in the eireuit of the gon. 
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4 Let k+2 be the number of the diagonals; and let 


eu Bp, 14-2), CLN, ff PS,, 
„%% ᷑ f;; ̃᷑ ⁊ ̃ 
11 1 the numbers of the five classes of (k+3)-partitioned 
: . Ugons, having only two marginal faces, both triangles, having 
every other face either a triangle or a quadrilateral, and having 
euyery angle except two, viz., one in each marginal triangle, 
5 occupied by a diagonal. The first class has two axes of 
Y 2 reversion, and has no triangles except the marginals. The 
: 1 next three have one axis of reversion, agonal, diagonal, or 
= monogonal. The fourth has a repeated irreversible sequence; 
N the fifth is simply irreversible, that is, has its upper surface 
f 1 why from its lower, and has no symmetry of repetition. 
Ihe expression of these numbers, in which no figure | is 
" ee which is the repetition or the reflected 1 Image of 
"> 8 mother, | is the following: 5 
| 5 | (1—6—24)? (r—4—2k) 
: ny Pn kad 1660 
; 2 E "E 
be .. k+2)= = S710 | WEE) 
a4 8 Pbere r and k are even; y= or 70; y not 74(r—6); 
al. | 1 
— - $—k—6) | 1 
ra!“ 5 8 N. 1 SP (3(&+1)) | Y | * 
9 ws 1 (r, FEVER "214 4 | 1911 1 D 
e was, 7 is even and k is odd; y = or >0; y not We 10-9 
. "4 
te 5 0 = Fran. Hr—k—$) |—1 
% Hs *. 77 0) _.y | 
- „ 1er 
5 where k is even * r is odd ; = > 0, not FUr—6 Y ; 
Pa : ” 1 65 k+2)=R"(r, "+ 2) + Nu, * ＋2); 
: | 211 3 | —1 
= 70 20 =} 1 [s 1 an 3 
of = TEE an” EH. Song 
= ee | 


2 ebener)! (1, k+2)],y =or 7 0, $67 Mont) 


117 
Here a stands for the product a(a+1)(a+2)... 
factors b, and a for a(a—1)(a—2).. . to b factors. 


I have to correct two oversights in the 16th and 22 


articles of my Paper, On the triedral partitions of the 
_ a-ace” (Manchester Memoirs, 1858). In the 16th article 
not only doubly irreversibles, but also the doubly reversible; 
of article 15, are constructed, so that these ought to be sub- 
tracted before dividing by two. In the 22nd article the trip; 


reversibles of article 20, as well as triply irreversibles, ar 
constructed; it is therefore necessary to subtract the triply | 
reversibles and then to divide by two, for the reason given u 


| the 16th article. 


The Paper, of which this | is an abstract, will contain | the 


eorrocted formulz. 


Prom the partitions of the 7-gon having two triangles only 
for its marginal faces which are above considered, it is easy to. _ 


obtain the expression of the partitions of the (r+2)-gon, 
which have any two marginal faces, and have any number of 


angles unoccupied by diagonals. For this deduction formulz 


are given in this Paper. 


| Dr. JouLE having taken the Chair, a Paper was read by 2b 


the President, W. FairBairn, F. R. S., &c., entitled 6 An 


experimental j inquiry into the effect of severe pressure upon 
the properties of Gunpowder.” During the late war, the 
Author received from the Government authorities at Woolwich 

different samples of Waltham Abbey gunpowder, for the 
purpose of submitting them to severe compression, in order t) 

| ascertain the effect of close contact between the particles upon 1 
its explosive properties. At the Government works there _ 

no machinery of sufficient strength to give a pressure of more 


than 5, 000lbs. to 6,00 0lbs. per square inch, and as it wa 
considered adyisable to test the quality of the powder under 


the influence of greatly increased pressure, the Author was 
requested to compress it, in an apparatus of his own, calculate! 


2 
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to effect its condensation under a foree of more than 60 ,0001bs. 

| per square inch. By carrying the pressure in this way far 

beyond the ordinary limits, it was expected that the precise 
influence of compression on the properties of the powder 
Pad be more clearly and accurately exhibited. 


The samples of powder were placed in a e iron box, 


3 $a compressed by a lever acting upon them by a solid piston 

with a force varying from 38,00 0lbs. to 67,000lIbs. per square 

3 inch in the different specimens. When taken from the apparatus, 
; the powder was found to have been consolidated into cylinders 
| of 11 inches in diameter with smooth polished surfaces, every 
bace of its granular character having disappeared. 


From the Report of Mr. Abel, the Chemist of the War 


Department, we learn that the specific gravity of the speci- 
mens was increased by the pressure, but not to 80 o great an * 
extent as might have been expected. 


The specimens having been granulated were then burned, 


and it was found, on comparing the results with those of 
Similar experiments on ordinary press-cake, that the amount 
of residue left by the compressed powders, after ignition, was 

I greater in proportion as the pressure was increased. This | 
inerease of residue is probably to be attributed to the more 


gradual combustion and the diminished intensity of heat | 


| _ by compressed powder. 


Experiments were then instituted to determine the amount 5 


| of charcoal left unconsumed in the residue. They showed 
1 eonelusively that the condensation of the powder had caused 
à more perfect chemical action in combustion, as the per- 


centage of carbon was considerably diminished in the 


FCeompressed powders. Nitric acid was very carefully searched 
for in the residues of the compressed powders, but none could 


be detected, although in ordinary gunpowder a portion of the f 
acid of the saltpetre always escapes decomposition. 


An important, objection to the application of increased 
Prevare in the manufacture of Funpaweer, eee 
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that the quantity of the residue left after combustion ;; 


increased, and a larger proportion of powder escapes ignition 2 
altogether when a charge is fired from a gun. If, howeve, 
larger quantities were submitted to compression, it is probahl- 
that the closer contact of the particles might be found to at 1 
beneficially, and a powder be produced of an improved and 
stronger quality, resulting from a judicious application of 3 
increased pressure and a more perfect system of granulation. | 
Dr. Roscog expressed his opinion that we as yet knoy : 
very little about the chemistry of gunpowder, and drew the 5 
attention of the Society to the interesting and important 
Memoirs on the Analysis of the Products and Combustion 
of Gunpowder,” lately published by Professor Bunsen. He 
found that the decomposition which occurs in an explosion, | 
by no means as simple as was formerly supposed. Bevside 
the usual products of carbonic acid, carbonic oxide, nitrogen, 
and sulphide of potassium, Bunsen showed the presence 0 
hydrogen, oxides of nitrogen, cyanide of potassium, sulpbo- = 
cyanide of potassium, sulphate and carbonate of potash, anl 
various other salts, the relative quantities of which were all 


determined. 


Several of the Members mgecated that the experiments 9 
which were highly important, should be repeated, Government | 
granting the funds which were requisite to prepare the com- 15 5 
pressed gunpowder in the same 000 of Fab ulstien And 58 Þ 9 
is in the samples with which it is to be compared. 1 


the more intimate mechanical mixture of its constituents, b. 1 


1 1 


Mo RE 

Kh LY, 

8 
as als 


120 


Ordinary Meeting, April 5th, 1859. 


3 ; Dr. J. P. J OULE, Vice-President, in the Chair. 


Mr. Curtis and Mr. Henry Bowman were appointed 
Loditors of the Society s accounts for the year. 


5 


2 The CHAIRMAN exhiblted Several slips of paper, having 
wessages inscribed upon them by Professor Thomson's new 


1 lectric telegraph apparatus. In these specimens the marking 
bonsisted of a succession of minute perforations, produced by 
| parks from an inductive coil apparatus while the paper was 
gradually drawn through the machine. The sparks are 
flrected to the paper by a fine platina wire affixed perpen- 
*Ficularly to a light arm attached to a small magnetie needle 
zuspended within a coil of wire. The directive tendency of 
] the needle is made very great by means of adjacent steel 
wagnets. So long as either no current or an uniform 


flow passes through the coil, the perforations go on in a 


EF Straight line. To produce signals, temporary electric currents 


8 


of longer or shorter duration are transmitted. The magnetic 


"Ip edle carrying the platina wire is thus deflected, causing the 
ine of perforations to assume the shape of a succession of 
3 Hetters V of various width and at various distances asunder, 
I and in this way letters and words are indicated by the use of a 
given code of signals. The chief advantage of this system of 
telegraphic recording is that it gives clear legible signals 
hen a relay“ is entirely thrown out of action by inductive 
enmbarrassment. It has also the advantage of showing clearly _ 
Signals superimposed on earth currents. The signal, super- 
im posed either on the large well or wave, of induction or of 
an earth current, is like a ripple seen distinctly on a large 
Fave. The Chairman stated that Professor Thomson had 
N recently discovered the means of giving a surer direction to 
the electric Sparks, and of producing a very considerable 
increase in the size of the perforations produced by them. 


e also remarked that the system above described was similar 


* principle to that employed by Professor Thomson in 
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transmitting the whole of the messages which had cross 9 
the Atlantic from either side. To him, therefore, the mei 


of having given a temporary success to the Atlantic tele 
graph N belongs. 


Mr. E T. WILREINsON, F. R. A. S., called the attention g 


the meeting to the existence of a very valuable manuscript i; 


the Chetham Library, which he had been permitted to copy, 


It contains nearly forty letters on various mathematial 
subjects, written between * April 29th, 1774,” and“ Septen. 
ber 27th, 1777,” by the Rev. John Lawson, B. D., and th _ 
Rev. Charles Wildbore, M. A., editor of the Gentlemai; = 
Diary. Several of the earlier letters contain a Philologie 
and Mathematical discussion on Porisms, as known t 
Fermat, Halley, and others. In the third and fourth letter, _ 
Mr. Jeremiah Ainsworth, of Manchester, is alluded to as a 
able Geometer. The fifteenth letter contains a long an 


interesting discussion on Porisms, which appears to hai: 


been intended for the perusal of Earl Stanhope, since he ay: 


that © perhaps it may not displease his (Dr. Simson's) nol 


editor to find another person's opinion coinciding with the 
This dissertation was written before the public 
tion of Dr. Simson's Opera Posthuma, and occupies te. 
closely-written pages of manuseript. The seventeenth lette 
announces the publication of Mr. Lawson's Geometrie 
Analysis of the Ancients ;” and Mr. Ainsworth is afterwark 
stated to have solved all the geometrical questions appende ; 
to that able work in a „very ingenious manner.“ Mow 
ol the remaining letters are occupied with the discussion d 
various problems which then attracted the attention of mathe 
maticians. The anecdotes respecting the contemporaries 19 95 
the writers are not only amusing, but instructive; and the > 
historical bearings of the whole series upon the Mathematie| 2 
Literature of the period are neither few nor unimportant. U | 
Towards the close of the correspondence, the writings d 
Dr. Henry Clarke, another Manchester mathematician, at! 
mentioned both for approbation and correction. Mr. Wil 
kinson considered that the publication of the letters wou!“ 
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wt be without its advantages, and he thought that the 
hetham Society would do well to include the collection in 
their valuable series. 


8 A Paper was read by the Rev. RohET HANLEV, F. R. A. S., 


entitled, The Method of Symmetric Products, and its 


Application to the Finite Algebraic Solution of Equations.” 


This Paper is divided into three sections. The first 
Contains a systematic exposition of Mr. Cockle's Method of 
Symmetrie Products, with illustrations of its power and 

efficiency when applied to the lower equations. In the 
bscond, the Author discusses the resolvent product (0) for 

—quintics, and defines a new cyclical symbol (2). He shows 
that 0 has six, and only six, values, and that when any one 
„of these values vanishes, the equation of the fifth degree 
admits of finite algebraic solution: its roots are actually 
exhibited. Mr. Cockle's new solvible form is verified, and 
Shown to include, as particular cases, the quadrinomials of 


De Moivre and Euler. The third section contains a direct 
Galculation of the equation in 0. The coefficients are 


— followed, one by one; the calculation being carried on by 
means of the cyclical symbol T, which is shown to possess 
peculiar working properties. The resulting sextic is found 


to coincide with Mr. Cockle's equation, obtained by a wholly 


_ Gifferent method, which was laid before the Society a few 
wonths ago in his © Researches in the Higher Algebra.” 


The Author notices the steadiness with which the Method of 


7 Symmetrie Products mounts up to the higher equations, and 
1 boncludes by expressing his belief that the equation in 0—the 
1 rification of which has involved prodigious labour will be 
bound to be a canonical equation in the theory of quinties. 


2 in paper was also read by the Rev. W. N. MoLEswoRTH, 


„On Comparative Sociology, or the Application of 
Comparative Method to the Investigation of Social 
Ihe Author, after adverting to the present state of 


Social science, and accounting for its backwardness by the 


N 4 el 1 
os 34 

5 di 
3 
5 "0 
EPI 82 
9 * 
Wee . 
N Ne 
0 ed 
72 


tculty and complexity of its phenomena, as well as the 
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insufficient scientific preparation of many of its students, | 


_ proceeded to propose the institution of a new science under 
the title of Comparative Sociology, in which the comparative 


method, of which comparative anatomy affords the hes 


exemplification, would be applied to the investigation of 
social phenomena. For the purposes of this science he pro- 
posed that all natural human societies should be —_ 1 


hended under five great classes. 1. The wedded pair. 


The family. 3. The community (whether village, calls Or D 


| city). 4. The tribe or nation. 5. The world or mankind, 


. pointed out that it would be necessary, not only to 
ascend and descend this scale, in order to the discovery df | 
social laws and the due appreciation of social phenomena, 1 
but also to carefully trace and analize the various stages 
through which each of these five classes of phenomena passes 
from its origin, so that all history must contribute the material 5 


from which this science must be formed. 


As exemplifications of the practical application of the pro- 
posed science, the Author referred to the subjects of education, 
jurisprudence, and to the study of the laws of property and _ 
the laws of exchange, which constitute the only scientife 
portion of the various researches which are e under 5 


the denomination of political economy. 


The object of the Paper was stated to be l explain the 
8 character of the proposed science as well as its vast 
extent requiring the co-operation of many labourers in is 
various fields of observation and enquiry, and to shew that is 
students may fairly hope to reap the reward of their labour Ja 
In the gradual discovery of natural social laws which will lead S» 
to better order, safer progress, sounder social organization, 1 
. and more effective political action, as well as to the removal 
of many subjects of fierce controversy between individual, © 
„ communities, and nations, which arise from our prevent 8 
wo Ignorance of the natural laws of society, and will only cee 


when it is remedied. 
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7 9 Annual Meeting, April 19th, 1859. 


W. Fanhalnx, F. R. S. President, in the Chair. 


1 The following gentlemen were elected members of the 

Society :—As Honorary Members: W. J. Macquorn Rankine, 
IL. D., F. R. S., &c.; Baron Carl T. von Reichenbach. As 
| Ordinary Members : Thomas Heelis, Thomas Reade Wilkin- | 
* Arthur we B. A., M. B., M. R. C. S. 


The following 8 was then read by Dr. Schuxcx, 
one of the Secretaries :— 


In presenting their Annual Report, the Council beg laws to 
"2 express their conviction, that at no period of its existence has 
the Society been in a more flourishing condition. The 


increase in the number of members, the interest taken in the 
meetings, as manifested by the numerous attendance of 


members, the more than average quality of the communica- 
tions read before the Society, the zeal manifested by the great 
majority of the members in promoting the interests of the 
5 Society, the rapid increase in the number of books in the 
library—due in great measure to the perseverance and 
enthusiasm of oür present librarian—are circumstances which 


4 
„ 


justify the Council in arriving at this conclusion. It is 
true that the great minds, whose genius was the pride of 


dur Society during the early period of its history, and whose 
fat = Iabours as recorded in the Memoirs form the foundation on 
eas 
100, YL 5 
9a 
als, 
: < 8 #1! very high, and it should be our earnest endeavour to do all 


ich our renown as a Society rests, are no longer amongst us, 
and their loss is one which no industry and no zeal can ever 
Wpply. Nevertheless our reputation in the scientifie world is 


our power to sustain this reputation ; and above all things 


” not to allow the character of our Memoirs, which forms the 
Fey basis on which our reputation 18 founded, to sink 0 


un 


ything like mediocrity. 
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insufficient scientifie preparation of many of its students 
proceeded to propose the institution of a new science under 
the title of Comparative Sociology, in which the comparative 


method, of which comparative anatomy affords the best 


exemplification, would be applied to the investigation 
social phenomena. For the purposes of this science he pro 

posed that all natural human societies should be compre. 
hended under five great classes. 1. The wedded pair. 2 
The family. 3. The community (whether village, town, oo _ 

city). 4. The tribe or nation. 5. The world or mankind. | 
le pointed out that it would be necessary, not only tu 


ascend and descend this scale, in order to the discovery of 
Social laws and the due appreciation of social phenomena, 


but also to carefully trace and analize the various stages 
through which each of these five classes of phenomena passes 


from its origin, so that all history must contribute the material 
from which this science must be formed. wy 


As exemplifications of the practical application of the pro- 
posed science, the Author referred to the subjects of education, 
jurisprudence, and to the study of the laws of property and 
the laws of exchange, which constitute the only scientific 
portion of the various researches which are comprised under 

the denomination of political economy. | 
Ihe object of the Paper was stated to be—to explain the 
general character of the proposed science as well as its vat 
extent requiring the co-operation of many labourers in is 
various fields of observation and enquiry, and to shew that is 
students may fairly hope to reap the reward of their labour | 
in the gradual discovery of natural social laws which will leal 
to better order, safer progress, sounder social organization, 
and more effective political action, as well as to the removal 
of many subjects of fierce controversy between individual, 
: communities, | and nations, which arise from our present 
| Ignorance of the natural laws of Society, and will only cease 
when it is remedied. - 
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W. FalnBAIRN, F. R. S. President, in the Chair. 


| The following gentlemen were elected -members of the 


Society As Honorary Members: W. J. Macquorn Rankine, 


IL. D., F. R. S., &.; Baron Carl T. von Reichenbach. As 


Ordinary Members: Thomas Heelis, Thomas Reade Wilkin- 


son, Arthur Ransome, B. M1 M. B., M. R. C.. 


be following Report was then real by Dr. DORUNCK, 


one of the Secretaries ; — 


In presenting their Annual Report, the Comal beg leave to 


- rs their conviction, that at no period of its existence has 


the Society been in a more flourishing condition. The 
inerease in the number of members, the interest taken in the 


meetings, as manifested by the numerous attendance of 


members, the more than average quality of the communica- 


| tions read before the Society, the zeal manifested by the great 
majority of the members in promoting the interests of the 
Society, the rapid increase in the number of books in the 


library—due in great measure to the perseverance and 


enthusiasm of otir present librarian are circumstances which 
justify the Council in arriving at this conclusion. Tt is 


true that the great minds, whose genius was the pride of 
our Society during the early period of its history, and whose 
labours as recorded in the Memoirs form the foundation on 


Which our renown as a Society rests, are no longer amongst us, 


19 and their loss i is one which no industry and no zeal can ever 
Val 
I; E supply. Nevertheless our reputation in the scientific world i is 
' Will very high, and it should be our earnest endeavour to do al! 


In our power to sustain this reputation ; and above all things 
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At the last Annual Meeting, the Society consisted of one 
hundred and eighty-one ordinary members. Since then one 


has resigned and three have died, whilst twenty-one ney 
members have been elected, making the number at prevent on 
the list one hundred and ninety-eight. 

Among the deceased members, the most prominent was the 
Rev. Henry Halford Jones. Mr. Jones was elected a 


member of this Society in April, 1846, and continued 


member until March, 1855, when he resigned. He was, 


however, re-elected in J anuary, 1856, and continued a member 
to the time of his death, Mr. Jones served on the Council 


from April, 1849, to April, 1854, and again from April, 


1856, to the period of his death. During four sessions, com.“ 

meneing in April, 1851, he acted as one of the secretaries of 
the Society. Mr. Jones at all times took a most lively _ 

interest in the affairs of the Society, both as a member of the 
Council and of the Society at large. The subject to which 
he chiefly devoted his attention was Astronomy. His com. 


munications to the Society were not numerous, and only a 
portion of them were printed in the Memoirs. Their title: 
are as follows :— _ 


(a) 5 Brief remarks 0 on the xuppozed discovery of a central 


Sun.” OE | | a 

()* On the ings of degrees, and the corresponding 
latitude of Manchester.” _ 

(c) * A biographical notice of Peter Clare, F. R. A. De: 


(4d) An account of his compensation pendulum.” 


(= « An exemplification of a simple mode of calculating _ 
: the. distance of a fixed star whose parallax has been 


5 ascertained.“ 9 


(J 95 ache on che oecultalion of Jupiter and bi 5 


; satellites by the moon.“ 


(a) Read Feb. 23, 1847. 
(5) Read Dec. 24, 1859, 
(e) Vol. X., P. 203. 
(d) Read Oct. 4, 1853. 
(e) Read Dec. 30, 1856. 
(FY Vol; XIV., P. 151. 


fc 
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5 Mr. Jones's death ated very suddenly on the 21st of 


| 3 last, and was 80 unexpected that at the Meeting 
of the Society, which took place in the succeeding week, a 
communication by a non-member, on a new invention for 
propelling ships, was -to have been made through him and 
explained by him to the Society. 


Mr. Caw, one of the other deceased members, acted as 


5 Librarian to the Society during three years, viz., from 1853 
to 1856. 


Among the Honorary Members of the Society one death 


bas taken place during the past year, viz., that of Dean 
Peacock, the eminent Mathematician. | 


| The Titles of the Papers read during the Session 1858—9, 


ere as follows: — 


Oetober 5th, 1858.—“ Researches in the Higher Al zebra, by 
BK Cockle, M. A., F.R.4.8. 


November 2nd, 1858. 0 RG on Dalton 8 of the 


Eapancion of Air by Heat, * by. J. P. Joule, LL. D., F. R. S., &c. 


November 16th, 1858. Notice of some Experimental Apparatus 


for determining the Density of Steam at all Temperatures, by W. 
| Fairbairn, F. R. S., &c., Pr esident of the Societt UP 


An Account of the Fall of Rain at Manchester, from the year 


5 1786 lo 1857, inclusive,“ by Mr. John Curtis. 


November 30th, 1858. — On the Utilization of the _ of 


0 London and other large Towns,” by J. P. Joule, IL. D., F. R. S., &c. 


December 14th, 1858. On Weather and the N Caus es 


of its Changes,” by Mr. Thomas Hopkins. 


December 28th, 1858.— On the Practicability of Counteracting 


: ; A Portion of the Resistance at the Head of a Ship by Employing a 
bs Revolving Bow to work a Stern Propeller,” by Mr. Thomas Morris. 


Januar 11th, 1869. On Imponderable Matter Coundered as 


5 an Element,” by Mr. J. C. Dyer. 


February 8th, 1859,—*On the Erosion of the Plates of Locomo- 


: e Steam . and the Mode of Preventing it, ” by Mr. Joln 
| Atkinzon, 755 | 


127 


February 22nd, 1859.—“ n some Indications of Law in ie 
Grouping of Unexplained Cosmical Phenomena,” by Mr. Thomas 
Carrick. 


March 8th, 1859.—«On Pups Improvements in Pharology,” 1 


by Richard Roberts, M. Inst. C. E. 

March 22nd, 1859.—“ n the J. -nodal k-partitions of the r-gou, 
by the Rev. T. P. Kirkman, M. A., F. R S. 

„An Experimental Inquiry into the Effects of Severe Pressure up, 
the properties of Gunpowder,” by W. Fairbairn, F.R.S., &, 
President of the Society. 3 

April 5th, 1859,—«On ihe Method of Symmetric Products an 
its Application to the Finite Algebraical Solution of Equations,” by 
the Rev. Robert Harley, F.R.A.S. | 

„On Comparative Sociology, or the Application of the Comparatie | 
Method to the Investigation of Social Laws,” by the Rev. W. N. 
| Molesworth, M.A. e 5 | 


Of these, a number have already been printed. Other 
are still under the consideration of the Council, and it i 
expected that the second part of the fifteenth volume of the 
Society's Memoirs, of which the first part was publishe( i 
November last, will be ready for publication soon after th. 
conclusion of the present session. | 
The publication of the Proceedings of the Society, whick 
has taken place regularly soon after cach meeting, has bes 
conducted in such a manner, the Council believe, as to gilt 
satisfaction to the members. By this means such member 
as do not attend the meetings, as well as the scientific wor 
at large, are able to ascertain what occurs at each meeting 
and, what is quite as important, the dissensions which so lo 
agitated the Society in regard to the more speedy publicatio 
ol papers, have, by adopting the plan now in force, it“ 
hoped, been finally closed. 
One of the most interesting events which have occurte 
within the Society during the past year, has been the form 
tion of a Mieroscopical Section among the members. # 
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el 


Pis section is still quite in its infancy; it would be useless to 
speculate on its future career. The Council would merely 


remind the members of this section that as an integral Portion | 


of the Society, it is in their power, by their proceedings, either 
to increase or diminish the scientific reputation of the whole 


. 


At the conclusion of last session, a committee was as appointed 
to to attend to the repairing and painting of the Society” s building, 


the ventilation of the meeting room, and other matters requiring 
immediate attention. The committee lost no time in enter- 
ing on their task, which was completed before the com- 
mencement of this session. A great portion of the interior 
has been re-painted and re-papered, new gas lights have been 
fixed, and a plan of ventilating the meeting room has been 


brought into operation, The members have had an oppor- 


tunity during the course of this session, of judging of these 
alterations and repairs; and as no complaints have been heard 
in reference to them, the Council conclude that they have 
been effected in such a manner as to give general satisfaction. 
The cost has amounted to nearly £100. 


— 


The financial condition of the Society will be seen from the 
1 s balance Sheet. 
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LIBRARIAN'S REPORT. 


In the last Annual Report it was stated that the increase 
| 1 ot the library, during the twelve months then elapsed, had 
* been considerably greater than during any previous year. It 
By is gratifying now to have to report that the additions during 
' the year 1858-9 have been till more numerous, consisting of 
not less than 299 volumes, 177 parts of volumes, and 80 
pamphlets. | 


These additions are, as usual, chiefly derived from the 


Gechange of our publications with those of scientific societies 
and institutions in this and foreign countries, and presents 
Teceived from government departments and private individuals; 
all of which, included under the general title of Donations, 
amount to 271 volumes., 161 parts of volumes, and 80 
pamphlets. A specified list of these donations, will, as usual, 


4 printed as an appendix to the Memoirs for the session. 
The puhlications which the librarian is authorised to pro- 
eure for the library by purchase, are 
The London, Edinburgh, - and Dublin | Philosophien 
Magazine, 1 5 
The Quarterly Journal of Pure and Applied Mathematics, 
The Cavendish Society's Publications, 


The Palzontographical Society) 8 Alto, 


x The Ray Society's ditto, = 
Les Annales de Chimie et de Phys sique, 


Poggendorff's Annalen der Physik und Chemie, 


Journal der reinen und angewandten Mathematik, 
| Annalen der Chemie und Pharmacie, 

Annals of Natural History, and 

Journal de ] Ecole Polytechnique, 


The set in the Library of the last- named Work to be 


| completed up to the beginning of this year. 
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Ok these publications, with the addition of a few volumes 
partly obtained by exchange of some duplicates, and panh 


purchased to complete a work already in the library, 28 vob, 
and 16 parts have been placed on the shelves. 


| All the new acquisitions have been entered in the catalogy ; 
compiled! in 1857 and 185%, It has been considered advisah| 
to postpone the preparation of a new catalogue, until the 
result of a correspondence now in progress with a grey. 


number of scientific societies and institutions, for the purpos 
of introducing a mutual exchange of publications, shall! 
known, and the system of Such exchanges Shall thus have he 
more completely developed. 


The library is gradually emerging out of the insiznificane | 


in which 1 it bad remained until within the last few years. Th: 


improvement is almost entirely owing to the exchange 


referred to; but an improvement on that basis, to whateve 


extent it be carried, can never bring the library to a desirab! 


State of completeness. T he transactions and other publics 
tions of learned societies and institutions, which are thu: 
obtained, are undoubtedly of the greatest value, and of cows 
absolutely necessary in a scientific library; but still, the, 


constitute only one of its chief elements. Scientific periodical 


and nel printed. works —the other elements—must as: 
rule, be bought. Every member of this Society, having 16 


its chief object the advancement of science, cannot but feel the 
importance of rendering the library belonging to it as effective 
as possible. To point out that there exist great deficiencies » 
which can only be filled up by purchases, leads thereto” j 
_ evidently to only one conclusion: that the question : 
_ procuring funds for that purpose must be fairly taken up. 
A project, with that view, has been submitted to the Count, 
and, if approved of, will no doubt be recommended to the 2539 


attention of the members. 


As indicated in the last Annual Report, the oubecription 
authorised by the Society's resolution of the 20th Octobe!, 
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1857 for raising the amount required for fitting-up an 
additional library room, and for binding the books, and which 
was estimated at about £145., was kept open until the 
beginning of the session which is now closing. The final 
result is, that £89. 16s. have been subscribed by one honorary 
and fifty-six ordinary members; in stating which, it is but 
proper to observe that the appeal was exclusively made to the 
members of the latter class. | 


The expenditure up to the present moment, out of that 
fund, has been: 


wh F or fitting- up the new Albriiry- i room, altering and 


repairing old bookcases, and for a new library 
ladder;.. 4555500. coo5e090 debe esse bees ————ůů⁊425 2 6 


: Less ears a out of the donation of £30. from the 


Watt Monument Committee. .. e ——— 12 10 0 


From the library fund... £12 12 6 


i For binding 2 vols. in folio and 99 vols. in 4to (avera age 


Cost, nearly 48. 5d. per Wl ets „ 
For a 254 vols. in Svo. ne cost, 1s. 11d. 15 ny 
Ph JJJJJ%%%] ĩ ²ẽAc . ³ꝛé1n.. chorege 1 24 6 6 


For cases, in 3 shape of books, to serve as 
receptacles for loose tracts, arranged e | 2 8 0 


bete e, BBY 18 B 
Leaving a balance of « . £37 0 6 


1 not yet. disposed of. The binding of the books is, 
e however, uninteruptedly proceeded with. Ninety vols., one 
half in 4to. and one half in 8vo., are now in the binder's 
2208 bands, and nearly ready, and probably in one or two months 
1 5 from this day as many volumes as the disposable amount 
admits of, will have been substantially bound. The progress 
A of binding may perhaps appear slow, but it has probably been 
1 much more to the advantage of the library to allow the binder 

dc perform the work at his leisure and with care, than to run 
. Pe risk of negligence by insisting upon unnecessary haste; 


9 


and, besides, the convenience of the members in using the 


books has also had to be consulted. It may be mentioned 
that the difference between the balance given above, and that 


in the Treasurer's balance sheet, arises out of alterations in 


5 the state of the fand after the closing of the Treasurer _ 


account. 
After some . by Mr. Cnapwick, the Report wa 


adopted on the Pope of Mr. Conxis, Seconded by b. 
_ Cray. 


The n election of officers: then took place, when the 


' e gentlemen were elected :— 


| 5 President. 
 WILLIAN FAIRBAIRN, F. R. S., IxsT, NAT. Sc. PAR. Genuss. 


Y'ice-Presidents, 


: JAMES PRESCOTT JOULE, LL.D., F.R.S., F. C. 8. 

THOMAS HOPKINS, M. Bnrr. Mer. SOC. 
JOSEPH CHEESEBOROUGH DYER. 

ROBERT ANGUS SMITH, Ph.D., F. R. S., F. C. S. 


Setretaries. 


EDWARD SCHUNCK, Pn.D., F.R.S. 
: RICHARD COPLEY CLiRISTIE, Me. A, | 


- Treasurer. 
| HENRY MERE ORMEROD. 
._- Librarian. 
PAIL FREDRIK EK MAN. 
Of the Council, 


| REV. WII. GASKELL, M. A. 
RICHARD ROBERTS, M. Ixsr. C. E. 
- JOSEPH BAXENDELL, E, R. A. S. 
EDWARD WILLIAM BINNEY, F. R. S., F G. S. 
PETER SPENCE.  . 
JOSEPH ATKINSON RANSOME, M. R. C. S. 


Mr. Dvzn moved, and Dr. JouLs . a vote di 
thanks to Mr. Ekman, the Librarian, for the valuable, 


services rendered by him to the Society. 


The Meeting was then adjourned to Tuesday the 3rd 1 


May. 


1 


te ll. 
able 1 Ne. 1 
= was much Interested when at the Braidwood diggings, 


0 i I New South Wales, in speculating on the nature of the 


: Granite plateau, and the relations of it to the minerals 


the thanks of the PP: were voted to Mrs. J obert.. 
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Adjourned Annual Meeting, May 3rd, 1859. 


W. FAIRBAIRN, .. &., President, in the Chair. 


5 : The LIBRARIAN said, that he had much pleasure, on behalf 
of the widow of the late distinguished professor of the French 
language and literature, Monsieur Jobert, to present to the 
Society, with a view of distribution to the learned bodies with 


which the Society exchanges publications, about 100 copies 
of that gentlemam s Philosophy of Geology,” and an equal 
number of his © Ideas,” partly bound and partly in sheets. 
Different opinions will, of course, be entertained on the 


speculative views developed in these works; but all will 


* agree that they are written with great eloquence in a remark- 
ably pure language, and display a rare talent, —80 much so 
indeed, that that eminent philosopher, the Rev. Professor A. 
Sedgwick, has thought one of them the“ Ideas” —deserving 
of a commendatory notice in his “ Discourse on the Studies 
of the University of Cambridge.” They will, therefore, no 
- doubt, be worthy of the Society's acceptance, for the is parpene 
mentioned, 


On the motion of Dr. Surrn, seconded by Mr. Bixxkv, 


2 «A Notice of the Geology of the Auetcaliah Gold Fields,” 


by W. S. Jevoxs, Esq., late of the Sidney Mint, commu- 
ap in a letter to Professor Roscoe, was read. 
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encountered in gold washing. The section exhibited by 
© claim” is somewhat as follows :— 


| Vegetuble soil 9 inches. 
. 5 HC 
Strata of Granitose Sand of variable character. | 

5 Thin Strata of Clay, Nies, Sand, &c. = | 
5 wenne std. 


Rotten Granite Bottom. 


The washing stuff' forms the lowest stratum, varying in 

thickness from almost nothing up to two or three feet, bus 
averaging two or three inches. It consists of :— 

1. Coarse granitose sand. 
2. Small quantities of clay. 

3. Fine particles of yellow mica. 
4. Gravel composed of felspar pebbles, chiefly _ some— 
times green or other colours; and quart either massive 0! 
erystalline, often in very large erystals. 

5. Black iron (magnetic-titanite of iron), sand, and a ter 
Searce pieces of hæmatile and Specular | iron ore. 

6. Topaz sand. 

4; Gold dust. | | | | | 
1 found some reofs of quartz in the ceikboarkocd of th 5 
| diggings, s some off which had been tested for gold, bit 


5 unsuecessfully. They run W. N. W. and E. S. E., wheres : | 


true auriferous reefs are said to be uniformly North ad 


i South in direction. In these reefs the quartz 1s supportet 1 


between walls of felspar rock much decomposed. It appear 

to me that such reefs as these originate in the separation ol 
the constituents of granite, but I have not heard of the sam 7 
elsewhere. Now, the fact of gold being associated in then 
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basb-dirt with fragments of quart? does not prove that it 
. was derived from quartz reefs, because any large fragments of 


quartz or other rock remaining unbroken by the alluvial 
action would naturally be found in the lowest stratum. It 


appears to me probable, then, that the gold, as well as all the 


other minerals, are simply the components of the granite of 
the plateau. But such is the minute proportion of the gold, 
that it would scarcely be possible to extract it from granite. 
A ton of dirt seldom contains more than an ounce of gold, but 


the wash-dirt forms at the most eth part of the granite-debris 


even in rich hollows, and allowing for those parts which 
contain no gold, 1 Should say that the granite will not 
contain more than res 0z. to the ton, which would be quite 
inappreciable. I should also mention that I saw reefs or 
dykes of a dark ferruginous rock, probably trap, but 
running parallel with the other reefs; in the neighbourhood 


were large masses of porphyry, of which I have a small“ 
nen. 


Mr. U. M. OnMEnOD produced t two Specimens of iron used 
in J building, which had both become oxydized so as to Injure 
the buildings which they had been used to strengthen. One, 
an iron cramp, taken from the north-west buttress of Man- 
chester Parish Church, about one foot long and three- 
eighths of an inch chick.” This had become treble the 
thickness by rust, and had split the buttress, in the centre 
of which it was inserted, lifting about twelve feet of wall. It 
bad been inserted about ninety years since.“ The other, a 

small wedge, from the steeple of St. Mary's Church, in 
Manchester, about three-eighths of an inch thick at the broad 
end originally, but now seven-eighths. These wedges had 
| Hifted all the stones which they were meant to keep in their 
places, splitting some, and allowing all the rain to penetrate. 
The steeple was erected about 1756, and the upper part has 


mn nov hecome $0 ruinous $ and dangerous from the or gina) faulty 
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construction, and the expansion of the iron cramps ane 


wedges, that it is being taken down, pursuant to notice from 
the city Surveyor." | 


A Paper, communicated by Dr. Smith, was read by it. 


Author, Dr. Ropzrrs, Physician to the Royal Infirmary, 


* On the Effect of Food on the Reaction of the Urine.” 


It has been the universal belief, until recently, that the 


reaction of the human urine is, in health, unfailingly acid, 
and that a neutral or alkaline condition of it was either a sign 


of disease or the consequence of partaking of subacid fruits, 
the vegetable salts of which became changed in the blood aud 


appeared in the urine as alkaline carbonates. 


In 1845, Dr. B. Jones called this belief in question, 8 ; 
| ainouneed "that after ordinary food of any kind, whether 
animal, vegetable, or mixed, the acidity of the urine in a 
hour or two became depressed, and frequently even change to _ 
neutrality or alkalinity ; returning, however, again to its natur _ 
degree after the lapse of one or two hours. In the «* Philosophi- | 
cal Transactions“ for 1849, Dr. Jones brought forward a 
$ large number of experiments in support of this view. 
Later experiments have failed to confirm the observations 5 
orf Dr. Jones. Drs. Vogel and Bencke in Germany, and 
Dr. Sellers in Edinburgh, did not succeed in tracing any : 
constant and direct relation between the digestion of food and 7 


the reaction of the urine. 


The experiments detailed in this paper were \ Undertalten 5 
with a view of throwing additional light on this dispute. 5 
To that end the urine of a man 28 years of age, weighing | 
1441bs; i in 10bust health, living i in most favourable hygienic 2 ” 
condition, was examined by hourly observations on 38 days. 
* After grinding and polishing the iron rust, it presented : black iridescent sur- 


face of almost metallic brilliauey „ and similar, in appearance, to Elba ore. It wit 
capable of being made into a magnet of considerable power and retentivencss.”” 
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9 The acidity of the secretion was estimated by a test K laden 
of caustie soda; and when it became alkaline, the alkalinity 
was ascertained by dilute sulphuric acid, in the usual way for 
volumetrical analyses. The observations commenced at seven, 


am., on leaving bed, when the night urine was discharged. 


At eight o'clock the bladder was emptied again, and thus the 
product seereted from seven to eight was obtained for exami- 
nation. In the same manner, the urine was examined 


separately for each hourly period until noon. From noon 


until dinner the observations were made two-hourly. After 
dinner the urine was examined every hour until the sixth 
hour after that meal; and from that till * every two 


6 a 5 hour. 


In this way a minute reoord. was obtained of the varying 


changes of the urine throughout the day and night. 


Two meals a day were taken, breakfast always at eight, 
and dinner generally at two, p.m. : after which no food was 
taken till breakfast next morning. 


In addition to the degree of acidity or alkalinity of each 


peeimen, its exact quantity and specific gravity were also 
duly observed. From the two last the Solids Separated by | 
the kidneys, duting” each hourly period, were calculated - 
555 Wording to Dr. Christison's formula. 


The effect of ordinary mixed food was s examined on seven- 


: - teen days; the effect of purely animal food (meat, eggs, milk, 
and cheese) on eight days; and that of purely vegetable food 


(bread, rice, sugar, and fresh vegetables, but no acid or sweet 
5 ie) on nine days. 


The results were similar i in kind, whatoyer RI of food was 


5 Bien but vegetable food affected the urine less than mixed 
= or animal diet. By living several days successively on 
Fbegetable food, the effect was greatly heightened, and on 
de third day of Such diet, a breakfast of two pieces of dried 


toast and two cups of coffee made the urine alkaline f in two 
8 hours. 
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The following propositions sum up the results obtained 
The primary and direct effect of a meal was to lower 
the acidity of the urine. Sometimes the depression was 
Slight, but more frequently the urine became neutral or 
alkaline.. | 
2. After breakfast, the greatest depkession occurred at ths 


f 


Second hour, and the period of depression continued between 


two and four hours. 


3. After dinner, the greatest depression took place at the 
third, fourth, and fifth hours, and lasted from four to six hours, 


The effect after dinner was stronger as well as more prolonge( 
than after breakfast. | 
4. The urine became enteral or actually alkaline, after 


breakfast, twenty-three days out of thirty-eight ; it becan 


neutral or alkaline, alter dinner, thi irty-three days out 0 


5 thirty-seven. 


5, The effect of: an ordinary mixed diet, . of purely 


| animal diet, seemed almost identical. Vegetable diet, on the 

oy contrary, had decidedly a slighter effect; and unless it wa: 
used exclusively for some days in succession, the depression 
did not reach the neutral line. 


6. After the period of depressed acidity had SOIT at the 


acidity of the urine rose again, so that at the ninth and tent} 
hours after a meal it was higher than before tlie meal. It was 
also invariably found that the morning urine was more acid 
when supper was taken the night before, than W hen the 


subject of experiment went to bed fasting. | : 
7. Although, therefore, the primary effect of a meal was to 
depress the acidity of the urine, the de and remote 


effect was exactly the reverse. 


8. This remote effect of a previous meal was ; found 


| frequently to interfere with the primary effect of a recent 


meal. For this reason, the urine after breakfast rarely 


| 3 the neutral line if a hearty SUPPCT \ W as taken 1110 
night before. 
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I 9. The alkaline urine after a meal owed its reaction to a 


Rred alkali. It did not contain ammonia. Generally it was 
. a0 from precipitated phosphates when passed ; but not 
g unfrequently, however, it was clear, and once or twice it was 


clear when strongly alkaline. Its odour was very peculiar, 


and resembled exactly that of the urine of the horse. It was 
found rich in uric acid, also in earthy phosphates, the alkaline 
4 phosphates seemed only moderately abundant in it. 


10. The emission of urine, turbid with phosphates, is : there- 


fore, within certain limits, a natural phenomenon, and earthy 
Phosphates are the only urinary deposits which can appear 


in the urine before cooling, in the healthy state. 
11. The depression of the acidity after a meal coincides in 


Y point of time with chymification rather than with digestion. 


The solids of the urine began to increase simultaneously with 
the declension of its acidity. So that the passage of food into 


the blood, and the diminished acidity of the urine seemed to 
be connected together as cause and effect. 


12, Liebig hes pointed out that phosphoric acid and the 


=p alkalies are present in such proportion in bread, meat, and our 
ordinary food, that if we suppose them dissolved, the alkalies 
invariably preponderate. Hence arises, he says, the alkalinity . 
of the blood.“ If this he so, every meal that 1 is dissolved and 
absorbed into the blood must increase the alkalinity of that 
fluid, and raise it for a time above the natural level. But it 
is well known that the kidneys are the unique channel by 
which fixed alkalies given as medieines pass through the 


system, and in their traject they render the urine alkaline. 
And what is a meal, viewed in this light, but a dose of 


| alkali? This explanation accords perfeeiy with the State- 


; ment in proposition 11. 


Dr. Jo having taken the Chais, a Paper was read by 
"th President, W. FAIRBAIRN, F. R. S., entitled be Experiments 


* 6 Familiar Latter” letter 28, 
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to Determine the Effects of Different Modes of Treatment n Þ 


Cast Iron for the Manufacture of Cannon.” 


After commenting upon the importance of the treatment ff 


iron in the manufacture of cannon, and on the want of know.“ 


ledge upon this subject, exhibited in the failure of many of the 2 
guns employed in the Russian War, the Author proceet; | 
to describe the processes usually adopted in the foundry fy 
the improvement of iron, under the heads mixing, re. 1 


melting, and prolonged kusion. The value of remelting — 
and mixing iron has long been recognised, and their effect in 
increasing the tenacity of the metal has been fully demon. : 
strated by experiments. Lately the influence of prolongel 
fusion had also been the subjeet of inquiry, and the conclusig 5 


had been arrived at that a continued exposure of liquid iron, 


to an intense heat, augments the cohesive powers of the iron 
in proportion to the duration of the exposure, up to some n! 35 
well ascertained limit where the opposite effect begins to he 
produced, and the iron deteriorates. : 
The Author then proceeds to narrate the results of some 
experiments in which he was engaged in 1855, on the 3 
: improvement of cast iron ordnance. Five twenty-four pounde 
guns were cast of a carefully elected mixture of the following 
qualities of iron. 


Riaensvon, Vo. 1 „ 22 per cent. 
Blaenavon, No. 2 EET, 5 
Blaenavon, No. 3 6. 28. „ 
Lilleshall, No. 2 9 —4-.35. . 
Pontypool, No. 3 1 8 * 


In casting these guns it was sought to 3 the offed| "= 


of various modes of treatment in the foundry : hence, 
Gun A was cast in the usual way, with 3 feet 6 inches head, 


Gun B was cast from the air furnace, of 1 iron remelle | 5 
once before casting into the mould. e 7 
Gun C was cast from the eupola, with desulphurized coke. | 


* 
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; Gun D was cast from the air furnace i in the usual . | 
; L under a pressure of 17 feet 6 inches of head. 
Fo AJ | Gun E was cast from iron remelted once, and then run 
%% into mould, under 17 feet 6 inches head of metal. 

* These guns having been bored and turned, were conveyed 


197 5öü5 to Woolwich Marshes, and subjected to proof by firing, 
"= | beginning with the usual proof charges, with a gradually 


re 
ng increasing quantity of powder and weight of shot, until the 
8 
n gun burst. The result of these proofs is exhibited in the 
on-| following table: JE 
gel 8 1 Total Quantity Total Weight Total aber | 
i086 Number of of Powder used, of Shot Fired, of Wads 
5 4 un. Rounds Fired. | in lbs. in lbs. | used. 
ene 3 
ira“! B 32 350 [ 2952 | 90 
= 5 17 33 1 5; 
not D: : 31 = 336 2784 | 89 
| E 33 FC m0 91 
be | 3 Tv. ann, 5 
. From this table it will be seen chat, whilst the gun cast 


the. * with desulphurized coke from the cupola, exhibited com- 
TH paratively a great inferiority.“ The guns E and A, one of 
- rbich had been cast in the ordinary way, and the other with 
remelted iron, under pressure, exhibited very high powers 
of resistance. The results thus obtained were further con- 

| firmed by experiments upon the tenacity and density which 


gave the following mean results:. 


Density. os city in "q 


9. ..... 7.2105 . . . . . ...... 28,510, 
e 
desde e, 0863 . 1 
PFC 
ee 7.2441 . etre 28,516. 


effet 


FD 


head“ 
ꝛclte ES | 
Conaiderable want of uniformity is s observable in iron melted i in the eupola, * 
: = nless retained for some time in a state of ebullition at a high temperature. This 
oke. will account for the comparative weakness of the gun C, which, under different 


treatment, would have been greatly improved by the use of . coke, 
* was found to be the case in former een 
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After discussing the results of these experiments, in some *# 
respects anomalous, gun A being a peculiarly fortunate cast, 


it appeared that the other guns were improved by the 


remelting and pressure of head, so as to give the best result 
: : with E, which had been subjected to both these processes. 


In conclusion the Author alludes to experiments on guns cast 
with a core, and expresses his belief that the great practical 


difficulties which beset that process must prevent its appli- 
cation, although theoretically calculated to produce guns 
of greatly inereased e 


1 
Wo 
8 
Jus 
"+ 
3 
8 * 
54 
928 
5 
* 
22 


ws 
241 
2 


144 


Ordinary Meeting, October 4th, 1859. 


= FAIRBAIRN, Esq., F. R. S., Kc. President, in the Chair. 


The PRESIDENT delivered an address on the oecasion of 


"To the opening of the session. 


He commenced by adverting to the loss which had been 


sustained by the Society by the death of two of its Ordinary 
and two of its Honorary Members. . 


Mr. Laurence Buchan was elected in November, 1810, 


and was at the time of his death the oldest member of 
the Society. He was a man of liberal views and large 
intellectual capacity, and was for a long succession of years 
devoted to the well-being of the Society, on the Council of 
which he served for several years. He died at the advanced 
age of eighty-four years, deeply regretted by all who had the 


3 advantage of his friendship. 


Mr. John Ashton Nicholls, F. R. A. S., was on | the other 


Hand suddenly called away in the prime of life. He had 


early manifested a taste for Astronomy, and although his 


time was chiefly occupied with public affairs, he continued to 


. eultivate and to aid in the promotion of his favorite science. 
Ihe educational establishments of the city have lost in him 
| an able and most zealous supporter. 


The Honorary Members who have passed away are 


| , Ki loxander von Humboldt and the Rev. William Turner. 


The world-wide fame of the former renders it unnecessary to | 

| dwell upon the immense services he has rendered to science. 

| He died in his ninetieth year covered with honors and 
Ss followed by universal regrets. The Rev. William Turner, 
3 uncle to the Member of Parliament for this city, was one 
5 of the Founders of the Society. He contributed a paper 

0 the Memoirs, entitled © An Essay on Crimes and Punish- 
| ments,“ as early as March 24, 1784. After his removal to 
f Newcastle-upon-Tyne, where he spent the greater portion 
f bi his useful life and formed the friendship of Dalton and 
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tote, 1 he ctiblinbed the Literary and Philosophical Society i 
of that town. Returning to this city, he spent the last fey 
years of his life among his relatives and intimate friends, f 
dying highly respected in his ninety-eighth year. | 
'The President reviewed the past history of the Society, 


pointing out what had been accomplished by the members, 5 


and the path still open for successful scientific research. He 
adverted to the great advances made in recent times in all the 
departments of knowledge. By the organization of the 
British Association, and the improved systems which were 
beginning to obtain in our Universities, greater facilities 
were at present offered to the cultivators of science than at 
any previous period. In conclusion he congratulated tle 
Society on its prosperous state, and expressed the fullest 
confidence that the members would, by their contributions 


to literature and science curing” the pregent session, fully 


maintain its reputation. 
On the motion of Mr. Dyzr, Sebonded by Mr. Moran 
the thanks of the Society were voted to Mr. Pairbairn for 
. his excellent address. 


: Dr. F. Cracs Carver presented, on the part of Mr 
Arnaudon, of Turin, a Paper containing Researches on. 
several Organie Coloring Matters.“ | 
The most remarkable of these researches is one concerning 5 


nine different species of wood, termed by the Author, 


8 collectively, bois damarante (and one of which is known in 
England under the name of purple heart), on account of their 
con taining a peculiar colorless principle capable of being trans- 
formed into a substance of fine purple color by the action of 
light, heat, and acids. Oxygen is unnecessary to this trans. 
formation, as it takes place equally in an atmosphere ol | 

hydrogen or in vacuo. A solution of the colorless principle 


exposed to the action of air during several years, in a dark 5 


5 pres remained perfectly unaltered. 


le 
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1 The purple coloring matter differs entirely from the 
Lolortes principle from which it is obtained, not only by its 
Color, but also by other physico- chemical properties; thus, 
for instance, it is less soluble in water and in ether, more 
volatile, and contains a greater proportion of carbon, than 
the colorless principle. It may be reduced in the same 
manner as indigo blue. . 


Amongst the many interesting experiments which may be 


performed with this coloring matter, and of which several 
were repeated during the evening, we may mention the 
following. A quantity of the colorless solution is introduced 
into a glass tube, from which the air is then expelled, and 
the tube hermetically closed. If the tube be now exposed 
to the direct rays of the sun, the solution assumes a purple 
color, and red flakes of coloring matter are deposited. When 
acidulated with hydrochloric acid, the colorless solution 
- acquires a purple hue when heated up to 80” C. If the 
colorless principle in the dry state be enclosed in a tube 
containing hydrogen, or devoid of air, and exposed to a 
temperature of 160 C., in the dark, the purple colour is at 
once produced. ( 


The wood and its decoction show the same phenomena, 


but with less intensity. Woollen, silk, and cotton stuffs, 
with or without mordant, steeped in this decoction have only 
a brown or greyish hue, as long as the original substance has 
not been modified. But when so prepared they are exposed 
to the action of light or heat, or immersed in a bath of acidu- 
lated water, they are at once dyed of a purple hue. ; 


The colour thus produced withstands perfectly the action 


4 of acids, it is rendered slightly more blue by alkalis, an ad. 
; resists light better than archil purples and aniline. 5 


A second research is on the Bois de Taigu, from Paraguay 


(or Ebene soufré), from which the Author has Separated an 
L acid principle, which erystallizes in beautiful yellow prisms, 
: and yields erystallizable salts of a Scarlet colour. 
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Then follows a notice on the Quebracho wood of South ; 
America, from which Mr. Arnaudon has produced a fine 


yellow on wool. 


Violet Palisander would (Madagascar), contains a violet 15 
coloring matter which differs from that of the bois d'amarante, 
and may be fixed in the same manner as the coloring matter 


of Logwood. 


In a last notice on the coloration of the solution of guaiac 


resin, the Author shows by experiments that it is produced 


only by the action of oxygen. 


From general considerations deducted from comparative 
experiments set down by him in tabular form, Mr. Arnaudon 


_ concludes that, with our present chemical knowledge, general 
laws for the production of orgains coloring matters cannot 


be laid down. 


A Paper by Mr. Joux Surrn, M. A., was read by hi- 
beben, Dr. R. A. Smit, entitled“ On the cause of Colour 
and the Theory of Light.“ ; 
The Author, in attempting to explain certain natural | 
hem,” could not satisfy himself by applying the 
principles of either theory of light, and said that many natural 
phenomena indicated beats or vibrations in the luminous | 
ether very different from what science taught. That is, that . 
there were greater intervals between them than Newton 
had demonstrated and scientific men believed. He therefore 
endeavoured to contrive experiments by which he would be 
able to make as many revolutions or beats in a second as he 
considered the effective vibrations of light were repeated in a 
second of time, and argued that by certain contrivances to 
produce light and shade in alternate vibrations he should 
produce colour. A series of experiments was subsequent) 
undertaken, which led to the conclusion that varieties of | 
colour are produced by pulsations of light and intervals ol | 
Shadow i in definite proportions for each Shade of colour. That 
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e supposing white light to consist of the motion of an ether, 


. Knee to consist of an entire absence of motion, then a 
Certain colour, blue, red, or yellow, will be produced by the 
alternate action of the light and the shadow. The Author 
used sbadow in the positive sense as the sensation was 
= Jones. | e 


On pursuing the inquiry, he first caused à small parallelo- | 
kram cut in card board to revolve over a black surface with a 


rapidity which he considered equal to the vibration of light. 
By this motion he obtained a distinct blue, while at another 
time in different weather he obtained a purple. He then 
made a disc with several concentric rings, which he painted 


respectively 3, 3, 4, and 3 black, leaving the remainder white, 
and on making this disc revolve the rings became completely 


coloured. There was no appearance of any black or white. 


1n a bright day with white clouds in the sky the rings were 


coloured respectively a light yellowish green, two different 
shades of purple, and a pink. By using discs of a great 
pariety of shapes and different proportions of white and black, 
the Author said that he produced sucessively or together all 
the colours of the rainbow, although he had not yet arrived at 
| the exact arithmetical determination of the amount of light 
5 and shade needful for each. 


These experiments were made before the Society by the 


| light of a paraffin oil lamp with a reflector. The Author said ; 
that they were much more brilliant by sunlight. 


There was another set of experiments which the Author 


considered as very effective, and especially as being easily 
made and described, but requiring strong sunshine to show 
them. These were made by casting a shadow of a par- 
ticular figure on a white wall or on a sheet of paper, so as to 
produce alternate beats of light and shadow when put in 

revolution. The figure became coloured of different shades, 
5 and because these could be seen on the wall, like the speetrum 
A From the prism, he called them spectra by reflection. 
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He mentioned also that the colours may be produced) 
making a black disc, with figures cut out of it, revolve befor 
a white cloud or white screen. 

There were many others which he had no time to enum, 
rate, much less to deseribe, but he described some of t, 

figures which produce the phenomena which are perceind 
when looking through transparent solids. 

The Author considered that his theory gave an entire 
new and simple explanation of the phenomena of refracto 
through the prism, and summed up as follows :— 

The experiments prove the homogeneity of the ether. 

They prove the undulatory hypothese, but opposc th 
undulatory theory. 

They enable us to ES with the different refrany; 
bilities of the rays of light, as taught by Newton. 
They help to explain many of the phenomena of what! 
called the polarization of light. e 

They give a new explanation of prismatic refraction, ail 
explain in a plain and _— manner many very interestin! 
natural phenomena. 

Startling, he said, as these conelusions are to those wh 

are conversant with the subject of light, he thought he ws 

perfectly warranted in drawing them from his experiment 
Ihe general process of reazoning could not, however, be given 
in a Short abstract. 
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Quarterly Meeting, October 18th, 1859. 
War. FAIRBAIRN, Esq. „ F. R. S., &c., President, in the Chair. 


The PrESIDENT above ned the formation of a Mathemati- 
cal and Physical Section in connexion with the Society. 


Dr. F. Cracs Calvert presented in the name of Mr. 
Arnaudon (from Turin), a Paper, and Samples of Green 
Colours used in Painting and Printing, and especially referred 
to two new chrome greens, one of which is a new compound, 

corresponding to the monohydrate of ses quioxyde of chrome 


Crx? O3 HO. 


The Author commences in his work to point out the 
qualities which a good green ought to possess, in order to 
be suitable for painting. Then he reviews in a few words 
te different greens which are found at present in the market, 
together with the nature and properties of the same. Begin- 
ning with the history of the works already published on this 
subject, he next gives the description of his process for 
preparing his monohydrate of Sesquioxyde of chrome, and 
which consists in exposing the bichromate of potash mixed 
with phosphorie acid and any desoxydizing agent (for ex- 
_ ample, ammonia) for some time to the action of heat. 1 be 
soluble salts are then removed by washing. EH 
The green so Prepared has not only a beautiful shade, but 
like that of Mr. Guignet (made by decomposing the borate 
of oxyde of chrome by water) possesses the curious property Ny 
of remaining green Under the inftuence of artificial light. | 


Pr. Calvert also presented some Muslins printed by M. 
Camille Kchlin, of Mulhouse, with Fuchsine, a product 
obtained from the Aniline of Coal Tar. This colour was 
Very remarkable from the exquisite bloom « of the pink shade 

_ obtained when fixed with Albumen. 
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The following extract of a letter received from Professq | 


W. Thomson, FN. 8. Honorary Member of the Society, 


&e., was read by Dr. JouLs. 
„I have a very simple © domestic' apparatus by which! 
can observe atmospheric electricity in an easy way. I. 
consists merely of an insulated can of water to set on a 
table or window sill inside, and discharge by a small pipe | 
through a fine nozzle two or three feet from the wall 
With only about ten inches head of water and a discharge 


x0 slow as to give no trouble in replenishing the can witl 


water, the atmospheric effect is collected so quickly that 
any difference of potentials between the insulated conductor 
and the air at the place where the stream from the nozzl: 


breaks into drops is done away with in my apparatus at | 


the rate of five per cent. per half second, or even fasten 
Hence a very moderate degree of insulation is sensibly a. 
good as perfect, so far as observing the atmospheric effec 


is concerned. It is easy, by my plan of drying the at. 


mosphere round the insulating stems by means of pumice 
stone moistened with sulphuric acid, to insure a degree d 
insulation in all weathers, by which not more than five pe 


cent. per minute will be lost by it from the atmospheric ap- 


paratus at any time. A little attention to keep the oute 
part of the conductor clear of spider lines is necessary. Thr | 
apparatus I employed at Invercloy stood on a table beside: 
window on the second floor, which was kept open about a! 
inch to let the dischargiug tube project out without comii | 
in contact with the frame. The nozzle was only about iv | 
feet and a half from the wall, and nearly on a level with tie Z 
window ill. The divided ring electrometer stood on 15 


table beside it, and acted in a very satisfactory way (as | 


Zupplied it with a Leyden phial consisting of a common = | 
white glass shade, which insulated remarkably well, instc | 
of the German glass jar—the second of the kind which I bat 
tried, and which would not hold its charge for half a day). 
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I found from 134% to 14 of torsion required to bring the 


index to zero when urged aside by the electromotive force of 
ten zine-copper water cells. The Leyden phial held so well, 


that the sensibility of the electrometer measured in that way 
did not fall more than from 134® to 134* in three days. 


The atmospheric effect ranged from 30 to above 4205 


during the four days which I had to test it that is to say, 
the electromotive force per foot of air measured horizontally 
from the side of the house was from nine to one hundred and 


twenty-six zinc-copper water cells. The weather was almost 


perfectly settled, either calm, or with slight east wind, and in 
general an easterly haze in the air. The electrometer twice 
within half an hour went above 4205, there being at the 
time a fresh temporary breeze from the east. What I had 
previously observed regarding the effect of east wind was 

: amply confirmed. Invariably the electrometer showed very 
high positive in fine weather, before and during cast wind. 
It generally rose very much, shortly before a Slight puff of 
wind from that quarter, and continued high till the breeze 
would begin to abate. I never once observed the electro- 
meter going up unusually high during fair weather without 

-  Zeast wind following immediately. One evening in August I 
iter did not perceive the east wind at all, when W. arned by the 
electrometer to expect it; but I took the precaution of bring- 
ing my boat up to a safe part of the beach, and immediately 
found by waves coming in that the east wind must be blow- 


ing a short distance out at sea, although | it did not g get 80 far 
as the shore. | | 


J made a slight ee 1 the electro-geodes Yy 


which TI pointed out as desirable at the British Association, | 
aud in the course of two days, namely, October 3rd and 4th, 
got some very decided results. Macfarlane, and one of my. 
former laboratory and Agamemnon assistants, Rnssel, came 
down to Arran for the purpose. Mr. Russel and I went up 

Goatfell on the Zrd inst. with the portable electrometer and 
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| made observütions, while Mr. Macfarlane remained at Inver. 
 cloy, constantly observing and recording the indications of the 


house electrometer. On the 4th inst, the same process wa, 


continued to observe simultaneously at the house and at one | 
or other of several stations on the way up Goatfell. I hay 
not yet reduced all the observations, but I see enough 1. 
leave no doubt whatever but that cloudless masses of air it 


no great distance from the earth, certainly not more than: 
mile or two, influence the electrometer largely by electricity 
which they carry. This I conclude because I find no cos 
stancy in the relation between the simultaneous electrometri 


indications at the different stations. Between the house ani 
the nearest station the relative variation was least. Between 
the house and a station about half way up Goatfell, at a die 
tance estimated at two miles and a half in a right line, the 
| number expressing the ratio varied from about 113 to 360 in 
the course of about three hours. On two different mornings 

the ratio of house to a station about sixty yards distant 0: 


the road beside the sea was 97 and 96 respectively. On the 


afternoon of the 4th inst., during a fresh temporary breeze o. 


east wind, blowing up a little spray as far as the road station. 


most of which would fall Short of the house, the ratio was 
108 in. favour of the house electrometer both standing at 
the time very high—the house about 350%. I have no doubt 
but that this was owing to the negative electricity carried by 
the spray from the sea, which would diminish relatively the 
- indications of | the road electrometer.” | 


A Paper was read by Mr. Hopkixs, entitled © On Irregi- | 
larities in the Winter Temperature of the British Islands.“ 
This Paper was a continuation of one previously read to 
the Society, in which it was maintained that the superio! 
_ warmth-of the British Islands in the winter, is due to the 


large amount of vapour that is then condensed over them. 


To this Proposition an objection has been taken, that the 


dd 24. 


154 


legree of warmth e in the locality is not always 
; proportioned to the condensation of vapour as indicated by the 


fall of rain. This was admitted, but it was contended that 


the objection taken did not invalidate the general proposition. 
It was then shown that when vapour was condensed in 
abundance and the local atmosphere thereby much heated 
and expanded, the adjoining heavier air forced the lighter to 
ascend to upper regions, conveying the liberated heat of the 
condensation with it to warm those regions, and of course 
Jeaving the lower air unheated. But in the winter when the 


vapour was supplied from the ocean in more moderate quanti- 


ties, at the time that the surface of the earth was cold, the 
vapour was condensed by that cold, and gave out the heat of 
elasticity near the surface. In this way it was shown that 
ice was often formed on very cold ground; and mist and fog 
produced, at moderate heights, over land not so cold, leaving 
the liberated heat of vapour to warm the lower regions. And 
this warmth remains near the surface when the condensation 
takes place during thick fogs and light drizzling rains, because 


there is not sufficient heat set free to produce an ascending 


aerial current. The western coasts of Ireland and Scotland 
in the winter are in this way enveloped in a warm mist, a 


thick fog, or a small drizzling rain, which gives out a con- 


Giderable amount of heat that remains in the lower regions, 
thus raising their temperature. The same processes take 
place over England and the whole of the western coast of 
- continental Europe, making them misty and warm in pro- 
: Portion to the extent to which vapour is condensed over them, 
. as compared with parts farther east in the same latitudes. 


: Instances were quoted of this kind of heating in northern 
| mountainous countries, | 


In the course of the discussion which followed the reading 


of the Paper, the Rev. W. N. MoLtsworTu supported the 
hypothesis that the favorable climate enjoyed by Great 
Britain \ was in a great measure owing to the influence of 


N 


* 
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the Gulf Stream. He believed also that a current existe“ 
in the Pacific Ocean, near the western coast of Non} 
America, by which a warm stream was carried from the 
tropics to higher latitudes, thus raising the annual ten. 
perature of Vancouver and Queen Charlotte's Islands, an 
the neighbouring coasts. | 
Mr. HorPx1Ns, in reply, remarked that the existence d 
the latter oceanic current had not been established by amy 
satisfactory proots. 
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Ordinary Meeting, November Ist, 1859. 


J. P. JouLR, LL. D., F. R. S., Vice-President, in the Chair. 


Attention was drawn to the extreme depression of the 


barometer which had occurred during the day. About noon, 
in Manchester, the mercury stood at 28-4 inches. At Bel- 


field, near Rochdale, Dr. Schunck observed an atmospheric 


pressure of only 28-12 at nine o'clock, a.m. 


The CuaIRMAN stated that he had received a letter from 


Professor Thomson, explaining that, although he had men- 
tioned five per cent of loss per minute as a perfection of 
insulation easily attained in his apparatus, he found that by 


carefully selecting the glass stems, and having the atmosphere 


in which they are placed well dried by sulphurie acid, the 


loss by imperfect insulation of the testing conductor might 


readily be diminished to five per cent. per hour. He had 

found also that the Leyden phial, to the inside coating of 

which the index was connected, did not lose as much as one 

per cent. per day even when the instrument was exposed to 

Sca spray in a boat, to rain, and to fog, besides | experiencing” 
great changes of temperature. 


N.B. The observations recorded i in the last number of the 


Proceedings, as having been made on the 3rd and 4th of 
Pricker, were made on o the 10th and L1th of that month. 


A Paper was DD by Mr. Jams G. EET M. Inst. 


. 0. E., F. G. S., entitled, “ Experiments on the Strength of 
Cast Iron Girders.“ 


The Paper was accompanied by a diagram, shewing the 
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rrangement of the apparatus made use of in the experiment. 
and the dimensions of the beams referred to. 6 
The beams experimented on were eighty-nine in number, | 
and were cast by Mr. Mabon, at the Ardwick Iron Works, e 
Manchester, from iron of the following deseriptions :— 


þ 1 One charge of the cupola consisted of 2 
0 12 ewt. Goldendale, Staffordshire. .-. 
«ot 1 » ² > | | 
3 12 „ Ormesby, Vorkshire. 1 { 
1 12 » Blair, Scotch. Bo 
10 12 „ Calder, I 
490 . Al No. 3 hot blast iron. 
1190 12 „ serap. | 
"4.2 The beams were cast on their Sides, and were a very good | 
4 i sample of workmanship, | 
ly The section of each beam was of the form recommendel | 
þ 1 by Professor Hodgkinson, and upon which his formule were 
based; the total depth of the beam in the centre was 24 


inches, and at the ends 20 inches; the bottom flange was | 
15 inches wide, and 24 inches thick; the vertical part of the | 
beam was 14 inch thick; and the top flange was 49 inches | 
wide, and 13 inch thick; the total length of the beam was | 
34 feet 6 inches, and the distance between the supports was | 
30 feet 9 inches; the weight of the beam was 3 tons | 
8 cwt. 1 qr. | 
One of the beams was tated up to the breaking weigh | 


with the following results; — . ol 
Tons. Ont. Inch. 


With a load in the centre of 31 8 the deflection was 8. 
3% ᷑ꝶ Ou 
8 id oo 46 12 57 2.25. z 
I „ 0 - 8 1 5 2.50. | 
51 JFF. 2.70. | 
55 | _ 58 0 the beam broke, | 


the ends springing back from each other 2 feet 3 inches, the 1 
fracture indicating a good sound casting. 
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There was no permanent set observable in any of the 


experiments, until the breaking weight was applied, the heam 
being allowed to recover itself on the removal of the load in 
each case. | 


Each of the remaining beams was tested with a load: of 
20 tons in the centre, the deflection varying from 5ths to zths 
of an inch. 

The calculations for the strength were based on the 


following formule, given by Professor Hodgkinson in his 
3 Experimental Researches on the Strength and Properties 
ok Cast Iron: 


First ae art. 146 : 
Let W = the breaking weight in tons placed on the centre 
of the beam, = | 
S the area of the bottom flange i in inches, 
= the total depth of the heam in inches, 
1 = the length between the supports in feet, 


then W — S; 2166 8 d 
In this case 
TD 2 36, 
. 
1 = 30.75, 


which gives 60.09 tons as the breaking weight of the beam. 


The second formula, art. 147, takes into account the thick- | 


ness of the vertical part of the beam, and is as foilows : RI 


Let W = the breaking weight | In tons placed on the centre 
pol the beam, 5 
the length between the supports in feet, 

5 = the breadth of the bottom flange in inches, 
S the thickness of the vertical part in inches, 


42 = the whole depth in inches, 


cd = the depth from the top of the beam to the upper si de 
of the bottom flange in inches, | 


57 04 —(6—b)@ i) 
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In this case 5 
. * 30.75, 
= ID; 
5 = 1.5, 
d = 24.25, 
d' = 22.03, 


| 


which gives 62.19 tons as the breaking weight of the beam, 


The actual breaking weight being 58 tons, it would appen | 
that the constant coefficient assumed is in each instance toy | 
high for the quality of iron of which these beams were cas, 


This result appears to have been anticipated by Professt 
Hodgkinson in the case of large beams; and in one of hi 
experiments, art. 147, on a beam cast for Messrs. Marshal 


and Co., of Leeds, he gives . 625 as the coefficient, which 


agrees with the result of this experiment. 


Applying this coefficient to Professor Hodgkinsons 


formulz, they will be as follows :— = 


First 3 * 2 7 x 


6 


WE 
The first of these would give 5 2 tons, and the secou 
58.31 tons, as the breaking weight; either of which calculs | 


Second formula, IW = = 


tions would be sufficiently correct for any practical purpose. 
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MATHEMATICAL AND PHYSICAL SECTION. 
October 5th, 1859. 


The following gentlemen were clocked Officers of the 


Section, for the present year: — 


Pr esident, RoBERT WoRTHINGION, F.R. A. 8. 


J. W. LoNd, F. R. A. S. | 
E. W. BixxEey, F. R. S., F. d. S. 


Treasur er, 7 OSEPH BAXENDELL, F.R.A.S. 


* ice Proditdion ts, 1 


Secretar 7, Mr. Tmos. HEELIS. 


October 13th, 1859. 


Mr. BAXENDELL read a Paper 6 On the Phenomena of 


: Groups of Solar Spots.” 


After alluding to the conclusions which have been 


drawn from the observations of the solar spots made by 5 
M. Schwabe, Mr. Carrington, Mr. Dawes, Professor Secchi, 
and Dr. C. H. F. Peters, the Author deseribes certain pheno- 
mena of groups of solar spots, which, so far as he is aware, 
have not hitherto been noticed in any astronomical work or 
memoir, but which he thinks merit attention as indicating the 
direction in which future inquiries ought to be made. 


1. In groups consisting of spots differing considerably in 


| Size, the largest spot is generally in the preceding part of the 
group. An examination of many of the published drawings 
and descriptions of the solar spots by former observers, and of 
z unpublished series of diagrams made by Mr. Williamson, 
of Cheetham Hill, in the years 1849, 1851, and 1859, has 


confirmed the conelusion drawn from the Author's own | 
5 observations. . 
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2. A great number of groups may be regarded as consist. 


ing of two sub-groups, each containing one or two spots! 


decidedly larger than the rest. These sub-groups may i 
their early stages have no apparent connexion, but sooner 9 
later small spots generally break out in the interval between 
them and complete the group. The preceding sub-groups of 
binary groups are generally the first to appear and the last 
to disappear. Amidst all the changes to which groups cf 
spots are liable, there seems to be a general tendency ty 
assume the binary arrangement; and it often happens that 
groups which have apparently quite lost their original binar 
character, again resume it before their final decay and extinc- 
tion. Mr. Williamson's diagrams contain many groups 
which exhibit the binary character; and from the deserip 


tions of the solar spots given by former observers, ther | 


can be little doubt that groups of this class have at all times 
been of common occurrence. An observation of Sir William 


Herschell, in January, 1801, is quoted as an illustration. 


The two centres of force or activity in binary groups are 
sometimes very widely separated, instances not uncommonl) 
occurring i in which the distance between them exceeds 90,000 
miles. | 
8 Groups which exhibit anomalous appearances, and 
undergo complicated changes, sometimes consist of tuo 


binary groups which have originally broken out near each 


other and have extended themselves until they” form one 
: compound group. 

4, Spots which exhibit indications of rotation are gener ally 
the principal members of preceding sub-groups; but the 
Author considers that his observations are far from being 
conclusive as to whether this rotation is real or only apparent. 

It is difficult to conceive the mode of operation by which 
the forces that produce the spots in a binary group Should 

first develope themselves—sometimes almost simultaneously 
at two points so widely distant from cach other; and the 
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Author admits that in the present state of the inquiry he is 
not prepared to offer any theoretical explanation of this 


remarkable phenomenon. His observations have been made 
* without reference to any particular theoretical views; and, at 


present, he does not offer the conclusions given in his Paper 
as anything more than the first results of an attempt to 


| pursue, without reference to any theory, a systematic examina- 
| tion of the phenomena of the solar spots. 


| Extracts from the Author's journal of observations were 
given to illustrate the several points to which he has drawn 
attention. | 
In the discussion which followed, Mr. WiLLIaMsON 
exhibited diagrams shewing the results of his observations 
upon the sun, up to and inelusive of those made on the 13th 
instant. 

Mr. HzRLIs als produced, for the inspection of the 
Combos a copy of the „ Selenographia” of Hevelius, 
Including his observations upon the solar spots. | 

Messrs. SipEBOTHaM and HRRLIs also stated that the 
conclusions drawn by Mr. Baxendell were partly confirmed 


by their own observations. 


A Paper was read by Mr. T HOMAS CARRICK, © On the 
Kaas which appears to subsist between Orbit Distances 


and Orbit Inclinations, when the latter are referred to the 
Solar Equator as a fundamental plane.” 


Taking orbits of each kind in groups suecessively receding 


| from the sun, there is—with the exception of the planetoids— 


a progressive increase in the mean inelination of each group, 


as under: 8 
. e PLANETS. Inclination. 
Kier plane ee a acai ARG 
50 planetoids. 6% „% % % % „% „%% „ „% „ 6 „ „ 60 „„ 5 „ „66 % %% %%% „ 9.60. 
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COMETS. 


11 comets with periods under 6 years. .. .. . 109.28 
Bi: go. lrom-6-to 16 years... 39% 52, 
18 „ from 16 to 1000 years.. 475.35. 


175 „ with still longer or undetermined periods 509.65. 
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Ordinary Meeting, November 15th, 1859. 
Mr. J. C. Dynn, Vice-President, in the Chair. 


Mr. Joux ATK1INsoN made a communication respecting a 
curiously-shaped fossil, found about a month ago in the 
Upper New Red Sandstone in a quarry near Runcorn, This 
fossil had been described in the Athencum of the 29th of 
October last by Mr. Henry Wilson, Surgeon, Runcorn, who 
pointed out its striking resemblance to the mullion and tracery 

of part of an ancient gothic window, not merely in size and 
general outline, but in the moulding upon it, as if of tooling 
by the hand of some primitive mason. On the 5th instant 
the Atheneum contained two letters on the same subject, the 
first from Mr. Jukes, Local Director of the Geological Survey 
ol Ireland, and the second from Mr. Archer, of Liverpool. 
Neither A the writers had seen the fossil. From the deserip- 
tion given of it, Mr. Jukes expressed his belief that the 
quadrilateral mullion and tracery ” deseribed by Mr. Wilson 
was nothing more than an unusually large and regular ex- 
ample of sandstone veins formed in the cracks of a bed of 


clay intervening between two strata of sandstone. Mr. 


Archer thought it was a dichotomous branch of the great 
 fucoid plant which had been discovered at Stourton Hill | 
_ Quarry nearly twenty years ago. Opinions being thus 
divided, Mr. Atkinson stated that he had visited the Runcorn 

. Hill Quarry and examined the fossil itself; and that he had 
found it to be, as Mr. J ukes had suggested, a mass of fine- f 


E grained sandstone veins. These had been deposited in thin 
borizontal lamine and moulded in a system of cracks formed 


- by desiceation and subsequent modification probably by the 
action of water in the bed of marl (here eight inches thick) 


. 0 celebrated as being that on which the last of the Laby- 


: rinthodon order of animals have left their footprints in snch 
vast abundance at Stourton, Runcorn, Lymm, and various 
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other localities. Mr. Atkinson exhibited to the meeting , 


photographic view of this fossil, which had been kindly ley 


to him by Mr. H. Wilson, of Runcorn, and then went on © 
point out the manner in which, after the curious system d $ 
cracks had been made by desiccation, he considered it pra 
| bable the shape of the cracks had been changed by the actin 
of water so as to form a mould which produced the grote!“ 
or fillets at the upper edges that had given rise to the idea d 


« tooling, as by the hand of some primitive mason.“ 


Mr. Bixwey said that he had noticed these very marking 
in a paper read before this Society so far back as December] 
1846, and printed in vol. vin, p. 168, of the Society:| 
Memoirs. The following is the extract: In the uppe 1 
new red sandstone of Weston Bank, near Runcorn, i. : 
Cheshire, we have the first positive evidence hitherto dis 
covered of dry land in England. At Weston, in the rodff 
above-named, about thirty-two feet from the surfabe, andi], 
the higher part of the deposit, there is a thin bed of red daf 
from about half to three-quarters of an inch in thicknes ; 
This clay affords impressions of the feetmarks of the Clicirs | 
therium Rhynchosaurus and several other reptiles, numerouſ 
worm marks, and beautiful lines of desiccation, similar t. | 
what a bed of moist ela 7 would undergo under a hot sung“ 
the present day. The red clay was evidently deposited 
water, which afterwards receded from it and left it uncoverel 
When this deposit was in a plastie state, the animals walke 
across it and left their tracks. Subsequently, the sun or f 
by desiccating the clay produced wide cracks, and the wate z 
at length returning, again filled both the feetmarks au 
cracks, and made a beautiful cast of them! in sand. Thus d 
these most interesting specimens not only show us the tr ach 
left countless ages ago, of some of the most extraordiua!þ 
animals that ever existed on our globe, but they afford u 
_ proots of a very quiet flow of water that deposited the wh 
clay—the recession of such water—the drying and cracks 


Sit 
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of the clay by a hot sun or air, and the return of a sharp 
current of water bearing along with it the sand tbat formed 
the casts of the moulds circumstances of great interest to all 
who speculate on the physical condition of the globe at that 
remote period.” ED 


Mr. BAXENDELL stated that Mr. Heelis had received a letter 


from Mr. May, of Westminster, relative to the remarkable 
atmospherie pressure on the 10th inst. Mr. May's barometer, 
Attuated at an elevation of twenty-five feet above the mean level 

of the sea, stood at eleven a.m. on that day so high as 30-804, 
| the temperature being 53%. Mr. Baxendell added that the 
| reading of the barometer in Manchester was almost identical 
with that in London, allowing for the difference of altitude. 


Professor Roscok communicated a Paper by W. S. Jevons, 


| UEsq., late Assayer in the Sydney Branch of the Royal Mint, 
entitled, „Observations on the Gold Districts of Australia.” 
The Paper was illustrated by numerous specimens of the 
rocks and deposits in and near which the gold is found; as 
also by some photographic views, showing the general 
| character of the country, and by geological maps and sections. 


The Author first discussed the special geological features 


of the several diggings of Victoria Bendigo, Ballarat, Cres- 
wick Creek, &e. In these diggings the gold is found in two 
distinct forms, viz., in alluvial deposit as “wash gold” in fine 
grains, and disseminated through the solid quartz rock. In 

the Author's opinion the whole of the gold found in Victoria, 
is in the first instance derived from the * reefs” or dykes of | 

more or less pure quartz which intersect both the granite of 
the country, and the overlying Slate which is proved to be of 
the older silurian formation. The gold now found in the 
alluvium is supposed to be derived, together with the whole 


detritus, from the disintegration of the formerly existing 


schistose or granite hills penetrated by the auriterous quartz 


—— — — 
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reefs. This opinion is confirmed by the fact that the channel 
in the lower portion of the alluvium called the“ wash-dirt, 


in which alone the gold is worked, are unconformable to th. 
present surface, and run in many cases, especially at Ballarat, 


in a totally different direction from the existing schistose hills 


In this quartzose and slaty detritus, at the depth of ofte 
three hundred feet below the surface, the remains of ty 
ancient Australian vegetation are found in large quantities 
the gold occurring in small grains in the lowest portions of ö 


the deposit. A singular widely extended bed of recent basal 


covers the country for several hundred square miles nem 


Melbourne and Ballarat, the elevated cones of several extine 


volcanoes being visible from both places. This coating « Þ 
basalt has to be penetrated before the auriferous drift can be! 
worked, and for some time. the existence of 105 deposis ® 
below the basalt was unknown. | 
At Ballarat there occur also several of the auriferous quart! Þ 
reefs, which are being worked with great success, regula Þ 
and well organised companies raising the quartz for the Þ 
erushing and amalgamation processes. Specimens showing | 
the character of the quartz reef in various positions, as als Þ 
specimens of the silurian schist which had been more or les 
altered by the action of the quartz, were exhibited. | 
Other interesting gold-producing localities in Victoria and Þ 
New South Wales, viz., Tarrengower, Adelong, Braidwood, 
Ke. „ are next described; the general geological features J 
being the same, and bearing out Mr. Jevons's idea, that all F 
_—_ the gold is derived from the granite quartz reefs, 


At the close of the Paper the Author .considers the impor: 


tant question of the brobable future yield of gold to he | 
expected from Australia. He believes that no more ver} | 
large or rich fields of alluvial gold will be discovered in 
Victoria, but that the present © gold-drift“ has by no meals 
been worked out; so that w hen capital and more complete { 
mechanical appliances are brought to bear upon the ground | 


res 
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| which the first gold-digger has relinquished as worthless, a 
constant and remunerative supply of gold can be relied on. 
It is otherwise, the Author believes, with the true gold mines, 
those in which the auriferous quartz reef is worked, Here 
| the supply is, as far as we know, unlimited—the assertion 


that the quartz reefs became poorer in gold as they descend 
being as yet quite unproved, so that when the due combi- 


nation of science and capital has been brought to bear upon 


the subject, there seems to be no reason why the auriferous 


| quartz reef should not be followed as far as any other metal- 


bearing vein, as in the Cornish tin mines or in the silver 
mines of Mexico and Peru. Hence the Author concludes 
that the supply of gold from Australia will probably continue 


I to be large and regular. 


In the discussion which followed the reading of the Paper, 
Mr. Binney, Mr. Hull of the Geological Survey, and Pro- 


fessor Roscoe took part. 


Professor Roscor remarked, that he believed the chemical 
investigation of the silurian schist in the n eighbourhood * 


the granite or quartz dykes would probably throw some light 
upon the dark field of metamorphic actions. We should 


probably then see that the mineralogical character of the rock 


had been totally altered by the action of the neighbouring 


quartz-reef, whilst the chemical composition had zuffered little 
or no change. 5 


Mr. Binney stated that Mr. Jo's deseription of the 


| Kostrellan gold fields reminded him of the quartz views in 


the silurian rocks of Seathwaite, near Broughton-in-Furness, 55 


in this country, which were auriferous, and which had 


several times been proposed to be wrought for gold. In 
Australia, as well as in Lancashire, the quartz views were in 


5 silurian deposits in the vicinity of granite ; in the latter 
Country near the granitie district of Ravenglass. The size 
ot the quartz views here had prevented their being wrought = 
with success. Had they been as large as the reefs of 
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Auatralis it is most | probable chat they might have he, 
mined to a profit. | 


MATHEMATICAL AND PHYSICAL SECTION. 
November 10th, 1859. 


Mr. T. Haas read a Paper „On Storms, with som st 
attempt to ascertain their tracks in the neighbourhood «Þ 
the British Islands, and their analogy to other Comical | 


| Phenomena.” 


After enumerating several of the points in which obeerrati l 
indicated an analogy between the phenomena of hurricane? 


and those presented by the gales of high latitudes, and d 


luding to the barometrie waves traced by Mr. Birt, take F 
in connexion with Professor Dove's theory of parallel cou. 
pensating surface currents, and the suggestion of Sir Joh. 
Herschel that rotatory gales are due to the erossing of tut 
atmospherie waves, the Author proceeded to give an ext, 
from Mr. Pennington's seventeenth Memoir, inserted in th 


0 seventeenth volume of the Journal of the Asiatic Societ) 


of Bengal, showing the action of the cyclone upon the colt | 
passes of the bark Zsaurain, in the China Sea, where the 
5 compasses swung round eight points at a time during te 


squalls. In connexion with this, the Author mentioned th 
the effect of a gale, apparently cyclonic, upon the compass 


of the screw Steamer Victory, bound from Liverpool vp 
Limerick, on the 30th Aut last, was to cause a a deflect | 


i of the compasses. | a 
The Author then mentioned perl 8 of display 


ol the Aurora Borealis on the passing off of a gale of wind 
Three of these were taken from the Greenwich observation | 
for 1847; one from the gale of the 30th August last, aba 
alluded to; and others from other sources the object in vie 


(c 
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1c. 


t101 3 
me | 
| diverges from the main body, suddenly changed their course 
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being to connect the disturbance of the needle observed in 


these gales with that known to exist during the appearance 
of Aurord. 

The Author then proceeded to ahow the tracks of several 
stornis observed in, or in the neighbourhood of, the British 
Islands, from which it appeared that they are divided into 
two classes, one pursuing courses which generally lie to the 
west of Ireland, and run in a north-morth-east direction; and 


m storms of the other class passing nearly along the parallel of 


latitude. The storms which pass in a north-north- east direc- 


tion were referred to the north-east branch of the Gulf 
Stream, and instances were given in which storms, from a 
movement in a direction a little north of east, had, at the 
point where the north-east current of the Gulf Stream 


and proceeded in a direction parallel to such north-east 
eurrent, This was shown to be consistent with the observed 
tracks of hurricanes in other parts of the world, such tracks 


being usually found near the margin of, and moving parallel 
rack to, the great ocean currents. 


Numerous instances were given of cyclones following each 
other in quick succession over nearly the same tracks; also of 


| two cyclones running into one another, and one instance in 
which a cyclone divided into two. 


Mr. Carrington's Papers in the monthly notices of the 


I Royal Astronomical Society upon the connexion between the 
period of the solar spots and their distribution in latitude, and 
| also upon their drift upon the sun's disk, were then referred 
ö to, and it was shown from the Greenwich observations be- 
| tween 1847 and 1857, that as the latitude of the solar spots 


5 increased, the average of the tracks of the Storms moved | 
| north of Greenwich. 


The great hurricanes on record from 1760 10 the present 


: 1 tm were examined, and it was found that, with the excep- 


a number of storms which are recorded in the years 
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It was also shown that there is a tendency to excessive (is 


tions contained 1 in his work on the Aurora. 


Tables from Mairan's Work and from the Essay of Pro 
fessor Olmstead on the same subject contained in the Smyth. 


Sonian contributions, were given to illustrate this point. 


Mr. BAxENDELL mentioned that for some days previous) 
to the late gales, the direction in which the storm approachel | 
was indicated by the direction in which meteors fell. 


Mr. DaNxcknR exhibited a photograph of the Moon af 
glass, taken by him from a small negative obtained by Mr. 
anon. 


Me. Mou and Mr. Bisbal reported the maximun 
altitude of the barometer on this day (being the time «| 
transit of the great November wave of pressure) as having 

been at eleven a.m., according to the barometer on tl 
Exchange, 30-62, thermometer 49; and by the baron! 

at the Town Hall, 3063, thermometer 50%. About of 
0 clock che barometer began to fall. 


1840-45 in the Arabian and China Seas and Indian Occan, Þ 
all of which occurred near to the Equator, and the increas Þ 
in the recorded number of which is due to the exertions 9 N 
Mr. Piddington and Dr. Thom, all the great storms and! 

stormy periods occurred in years immediately adjoining thox Þ 
in which the maxima of the solar spots occurred. | 


play of the Aurora Borealis about the times of the maxim 
of the spots, especially about 1837. This had been ue 
viously noticed by Mairan, and is borne out by the obseryz 
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Ordinary Meeting, November 29th, 1859. 
Dr. R. A. Suirn, F. R. S., Vice-President, in the Chair. 


A letter from Mr. Dyer was read, relative to Mr. Jevons's 


Paper. Mr. Dyer is led to conclude from the facts which 
have been ascertained respecting the distribution of gold, 
that that metal forms a great part of the material of the 


earth's erust now in an incandescent state. 


Mr. F. O. Warp laid before the | Society an instrument 


termed a Pseudo- diascope, and a Paper setting forth its 


construction and use, and the principle it is designed to illus- 


trate. By means of this instrument an aperture transmitting 
light is made to produce on one eye an isolated impression, 
while the other eye is directed to an opaque body, such as the 
hand held before it. The image of the aperture is then found 
to be transposed, and its perception ceases to be assigned to 
1 the eye by which it is really seen; the effect being that a 
_ perforation appears in the opaque body, through which the 
light seems to shine upon the eye by which this is viewed. 
The principle illustrated by this instrument, according to the 
Author's view, is the essentially goniometrical and deduetive 
| nature of the visual act, whenever the distances of bodies are 
perceived, and their relative positions in space assigned. A 
Pseudo- diascope was presented to the Society by the Author, 


and the singular illusion produced by it was verified by the 
1 members present. 


Nr. F. O. Warp subsequently laid before the Society a 


plan of his for diminishing the liability of powder mills to 
explosion, and referred to a correspondence between himself 
and Dr. Faraday on the subject. The plan in question 
consists in supplying to those portions of powder mills in 
Which the powder is treated dry, an atmosphere incapable of 
dupporting combustion preferably carbonic acid gas 80 as 
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to obviate the danger of explosion so far as it arises ton 
chances of ignition ab extra—as by the spark from a work. 


man's pipe, of which an example was cited. The danger 9 


explosions from the liberation of oxygen from the pow 
itself, by friction or otherwise, would of course remain; bu 
this, the Author inclines to believe, is a less frequent cause 9 
explosion than ignition ab extra occasioned by the carelessnes 
of workmen, rendered indifferent to risk by long habit, au 


emboldened by impunity. Dr. Faraday, in his comments 9. 


this plan, approves it as adapted to cut off one class of risk;, 
and so to remove the point of danger further off, and also a 
not likely to deteriorate the quality of the powder immer 


in the protective atmosphere. He points out, however, as i 
source of danger usually unsuspected, the possibility of the 


ignition of the gunpowder dust which collects on the beams 


of powder mills, and by which, he believes, explosions may 
be originated, as well as by the heating of the grains actually 


under trituration in the mill. Mr. Ward, in reply to Dr 


Faraday, recognises the partial nature of the security afforde( 


by the proposed plan, but lays stress on the fact that i 
appears adapted to eliminate all the risks of the manufacture, 
except those which are inherent in the nature of the materia! 


operated on, and therefore essentially incurable, 


A Paper, entitled “ Supplementary Researches in th 


Higher Algebra,” by James Cockle, M. A., F. R. A. S., wr 3 
read by the Rev. Ro BERT HanLnv, F. R. A. S. 1 8 | 
In these Supplementary Researches the Author est 


the elementary formulz given in $ 2 of his original meme. 


compares the cyclical and the epimetric views of the function 
U; and, following the former, is led to a new eyclical theorem 
which affords an easy demonstration of a proposition assertel | 
in y 28. Mr. Cockle then applies Mr. Harley's cyclic | 
process to the deduction of certain relations between . | 
symmetrie functions; relations attained with a facility hich 
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the labour Mr. Cockle formerly expended upon epimetrics 
well enables him to appreciate. 


The Author next considers 


E his symbol 0 as a rational and symmetrie, but otherwise 
arbitrary, function of four other functions, one of the latter 


functions, again, being a rational, but otherwise arbitrary, 


| function of four arbitrary symbols, and the remaining three 
functions being derived from it by the three phases of an 
| interchange which, provided it be of the fourth degree, is 
| otherwise arbitrary. He then expresses the results of all the 
binary interchanges that can be performed on 0 in terms of the 
| Single ones (and it should be noticed that from these the 


results of the ternary and higher interchanges may be 
obtained), and infers that © may be regarded as the root 
of a sextie of which the co-efficients are symmetric functions 
of the four arbitrary symbols. Mr. Cockle then shows that 


if we group the six forms of 0 two and two, the two members 


of each group being derivable one from the other by the 


| conjugate interchanges, then the members of a group are 
inseparable by any interchanges whatever that can be per- 


formed upon the arbitrary symbols which enter into 6. So 
that symmetrie functions of symmetrie groups may be formed 


which are unsymmetric in 0, but yet unchanged by any 


permutations of the four arbitrary symbols. Consequently, 


if we apply the four arbitrary symbols as multipliers to four 
ol the roots of a quintie, add the products to the fifth root and 


make the sum a constituent of 0, the symmetrie group-function 


will be a rational function of the fifth root, and therefore the 


root of a quintic into the co-efficients of which the arbitrary 


Symbols enter symmetrically. In order to give the greatest 
simplicity to the sextie in 0, the arbitrary symbols may have 
any Suitable values assigned to them, and if we strive after a 
SYMMETRIC PRoDUCT we find that those values are unreal 
fikth roots of unity. Mr. Cockle adds, that the method of 
Symmetrie Products has no special affinity for any particular 
theory of equations, and thai although the evanescence of 
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the resolvent product brings it into relation with that 9 


Lagrange and Vandermonde, yet that better results may be 
deduced by applying it to Euler's and Bezout's theory, an 


without supposing that product to vanish. 


A Paper was read by J. P. Joure, LL. D., F. R. 8, 
entitled, Experiments on the Total Heat of Steam.“ 

The Author showed that what is called the total heat 
steam, or the quantity liberated when steam is condensed int. 
water of 09 centigrade, consists of, Ist, The true heat 0 
evaporation; 2nd, The heat due to the work done on the 
steam during the condensation; and 3rd, The heat liberate 
by cooling the water from the temperature of condensation 


to the freezing point, The determination of the total heat 
of steam had been made the object of a very careful an 


elaborate research by Regnault, but it appeared to the 
Author that independent experiments conducted in a different 


and more direct manner would not be without interest. The 


following is a summary of the results obtained by him, com. 


pared with those of Regnault. 


Total Pressure 1 8 Total Heat, in Degrees Centigrade. 
of Steam | EN nn as \ 
in Inches. "Luther: LT | een 
— 372 638-43 638-77 
oV 642˙87 
111-58 5 655˙45 „ 649˙06 


A Per was also read by Dr. Jours, entitled, 66 ; On1 


| Method of Testing the Strength of Steam Boilers.” 


The Author adverted to the means hitherto adopted fi 


testing boilers. Ist. That by steam pressure, which give 
no certain indication whether strain has not taken place under 
its influence, so that a boiler so tested may subsequent) Þ 
explode when worked at the same or even a somewhat les 
degree of pressure. He trusted that this highly reprehensib! 
practice had been wholly abandoned. 2nd. That by hydraule 
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pressure obtained by a force pump, which does not afford an 
absolutely reliable proof that the boiler has passed the ordeal 
© without injury, and moreover requires a special apparatus. 
| The plan which had been adopted by the Author for two 
years past, with perfect success, was free from the objections 
" which applied to the above, and is as follows: The boller is 
entirely filled with water. Then a brisk fire is made in, or 
under it. When the water has thereby been warmed a little, 
ay to 70 or 90 Fahrenheit, the safety valve is loaded to the 
ö pressure up to which the boiler is to be tested. Bourdon's, 
or other pressure indicator, is then constantly observed; and if 
| the pressure, occasioned by the expansion of the water, 
| increases continuously up to the testing pressure, without 

sudden stoppage or diminution, it may be safely inferred that 
the boiler has stood it without strain or incipient rupture. 


In the trials made by the Author, the pressure rose from : 
zero to 62 Ibs. on the square inch in five minutes. The 


| facility of proving a boiler by this method was so great that 
be trusted that owners would be induced to make those 


periodical tests, without which, fatal experience had Shown. 


| that no boiler Should be trusted. 


MICROSCOPICAL SECTION. 
November 21st, 1859. 


| Means. J. G. Lynps and A. Bnoruzns exhibited the 
process of photographing microscopic objects, as used by _ 
them, and which, from the Specimens produced, py very 


Feellent. 5 


The first experiment was the photographing of. a thin 


| geetion of the spine of the Mehinus; a 2rds inch object glass 

of Messrs. Smith and Beck being used, with the focussing 
glass at a distance of three feet six inches. The object was 
illuminated with an argand gas lamp. The image being 
Peeived on an ordinary collodion plate, and exposed for 
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tifteen minutes. The plate was then removed, and presente | 
a beautiful picture of the object, magnified about sixty-fy, 
diameters. The results of the experiments altogether, | Justi þ 


the strongest anticipations of future success. 


Mr. Pannx described a simple form of camera which |, 
had used, and in which he dispensed altogether with the us | 
of the microscope body; simply inserting the object gli | 
into the lens aperture, and fixing a suitable stage to suppur 
the object. C2 | | 


Messrs. LynNDE and BROTHERS stated their intention d 


attempting to photograph thicker and more opaque objects: 


and Mr. E. W. BINxNEVY promised to supply them with x: 
tions of fossil woods, which he said had been drawn by 
artists, but with poor success, as the tendeney of draught 
men was to make them too sharp in outline; the object Þ 
losing their characteristic appearance by over definition. 


Mr. Lynyz exhibited some fine specimens of Melicerti. 


using for their illumination Wenham's parabolic condens 
with excellent effect. 


A fine specimen of Navicula Anceps was also exhibited |; 


Mr. LyNDE, who succeeded in resolving the apparent lines 
on their surface into dots with Messrs. Smith and Beck's {il 
inch object glass. 


Some fine specimens of Be erns were exhibited by Mr. 
 Tronas BRITTAIN, | 


unaAra.— Page 168, lines 27, 31, and 34, /or views, read veins 
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Ordinary Meeting, December 13th, 1999. 


Wu. Fainbsiun, Es-, F. R. S., &C., President, in the Chair. 


The PrxgsIDENT gave an account of © Some Experimental 


Researches on the Efficiency of Continuous and Selt-acting 


Railway Breaks.” 


The breaks employed by the Author were those of Mr. 


Newall and Mr. Fay, which are identical in principle, and 
consist essentially of a series of break-blocks acting upon 
| every wheel of every carriage throughout the train. T hese 

break-blocks are all worked by a single breaksman or guard, 
by means of a continuous shaft carried the whole length 
ol the train beneath the framing, with suitable jointed 
couplings between each pair of carriages, so that they may 
act unimpeded by the jolting of the train or the action of 
the buffers. Powerful springs also are placed beneath each 


carriage, and are connected with the rocking shaft, by 


means of which the breaks are made to act instantaneously 


throughout the train, on the release of a catch by the guard 
at either end. / The experiments were made by starting, 
alternately, a train of each description, either by gravity on 
an incline or by traction, and after having passed a sufficient 
distance to obtain a measure of uniform velocity, the trains 
were breaked and brought to rest. The signals for taking 
time and for breaking were all given by fog signals, and the 


| distance of pulling up was measured with e care when the train | 
bad come to a tand. 
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EXPERIMENTS ON THE OLDHAM INCLINE. 


| No-. I BREAK. | No. 2 BREAK. 
Number of | V elocity of | Time of | Distance of | Velocity of | Time of | Distance of 
Experiment|train in feet] stopping stopping || train in feet! stopping Stopping 
| per second. in seconds uin . ards. ber second in seconds. in yards.“ 
A 25.71 14 281 25.71 13 153 
2 30.00 16 336 30.00 13 250 
88750 17 459 37.50 14 360 
24 -- 4 49:80 |. -26. 608 41.37 19 499 
5. 42.85 14 371 40.66 12 328 
6 443.38 19 663 48.38 25 7389 
7 52.94 17 [545 50.00 17 575 


Reducing the recults here tabulated to a common standard, 


they are found to agree more nearly than at first sight might 
Seem likely. The mean retarding force exerted by the break Þ 


was 125 lbs. per ton weight of the carriages. In the 
experiments the line was wet and greasy from a thick fog. 


The next experiments were made at Southport, on a lend 
; line, and upon a dry and frosty day. The mean retardation 


of the breaks was 298 lbs. per ton weight of the carriages. 


The experiments on flap breaks in fine and dry weathe 


gave a retardation of 424 lbs. per ton. 


The experiments on slide breaks gave a mean retardation 


of 425 lbs. per ton. 


Hence we may take the mean retardation of thee breaks 


in dry weather, at 382 Ibs. per ton weight of the carriages t. | 5 


which they are applied. This indicates a higher efficienc) 


than that of breaks ordinarily in use, which do not give a 


| greater retardation 1 in similar cireumstances than about 300 to 
320 bs. per ton. : 
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Where the rails are wet, however, the retardation is reduced 


by one-half nearly, and if the weather is foggy and the rail 
in consequence greasy, the retardation. may not amount 


more than one-fourth of what it would have been in dr ö 


weather. 


Now, taking a case in which there would be nearly 3 N 
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maximum advantage in the use of continuous breaks, viz., a 
train weighing 60 tons, and consisting of an engine weigh- 


ing 20 tons without breaks, a tender weighing 10 tons with 


breaks, and a train of five carriages weighing 30 tons, we 
zee that a retarding force of 17,000 Ibs. could be called into 
| operation. 


If we compare with this, a train of the same weight sup- 


| plied with only a Single break van besides the tender break, 

the retarding force would not ordinarily exceed 5, 400 Ibs. 
| Hence, in this case, the advantage of the continuous self. 
acting break would be in the proportion of 25 000 to 5, 400, 


or more than three to one. 
From an average of the whole experiments, it was evident 


| that a train fitted throughout with the continuous breaks, and 


detached from the engine, might be brought to a state of er rest 


at different rates of speed in the following distances :— 


When travelling at 20 miles an hour, in 24 yards. 


CL | 30 > | 53 "IF 

57 40 55 94 | By 

03 | 50 55 =; 79 

8 60 5 212 „ 


This exhibits in a very clear manner the advantages of 


thi class of breaks, in which the whole weight of the train 


is employed in generating the retarding force required to 
stop it. 

If there were added to the aboye an tent break on the 
engine as well as on the carriages, the whole train might be 


3 brought to a stand, when running at a velocity of 90 miles 
an hour, within a distance of 150 yards. 


Mr. 8 Cnabwicx 3 8 to the improvement : 
of the condition of the working elasses since the year 1839, 


and to the causes to which that improvement was to be 
. attributed. 
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Mr. J. A. Ransome, F. R. C. S., offered some Suggestion ? 
for the Improvement of the Air Pumps used in Physical as 
Chemical Researches.“ 

Explanation of the diagram 
| Fig. 1. | 1 

AA BB. Represent the eylinder, which is to be mos 

accurately bored and polished. Z 
AA'. The top or cover (having a concave surface belon), 


which is to be serewed to the upper flange of the eylinds 


and made perfectly airtight. ö 
aa. Small tubular apertures communicating between ti: 


cylinder and the globular chamber GG', placed round th 


tube TT”, and capable of being closed above by the lone | 


surface & the ring UV, forming a valve opening upwards. 


BB. The lower flange of the cylinder, to be attached! | 
the stand, and admitting of a bottom (not airtight) throw 
which works the piston rod PR. 


CT. The eduction tube for the passage of air withdran 


from the receiver on the pump-plate PP”; and also _ 


conveyance of air to the condensing receiver on the plate CL. 


when the machine is used as a condensing pump. 


CP. A second plate for a receiver in which air or ges 


may be condensed, either simultaneously with, or distine 


from, the rarefaction on the plate PP. Such a receire 


would require to be secured by a cross-bar and screws, whit! 
are omitted in the sketch, as likely to complicate it. 


66“. A globe of two hemispheres joined by fangs 


Through this globe passes the tube TJ“ from the pumps 
PP down to LV (the lower valve); at its lower end a cg 


cc, open at the sides, supports a polished steel ball, Which 
accurately adjusted to the concave surface of the end of i, 


forming a valve opening downwards. 


Within GG” this tube passes tightly through the cover if 
the cylinder, having a series of small tubular passages arou ; 


it, until it emerges from the flat bottom of the globe, which 
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Jelly ground to receive the low er surface of the ring UV. 
This ring falling on the flat surface of the bottom closes the 


apertures aa when 1t descends, but permits the passage of air 
1 


Upon the upper surface of this ring are fixed balls (UV 


either solid or hollow as we use mercury or oil), the uses of 
nay will be explained hereatter. 


Through the upper hemisphere of GG” the tube TI.“ 


passes airtight, and at SC has a stop-cock interposed, above 
which it terminates hr PE; 


ILV. The lower valve consisting of a steel sphere pressing 
upon the concave end of the tube JJ“, raised by floating on 


M, the mercury, and prevented from falling by an open cage 
which partially surrounds it. 


H. The hole for the bolt connecting the lower end of the | 


pion with a lever or any other source of power, 


M. The dotted lines indicating mercury or oil in the 


tubular piston rod PR, the same covering the upper surface 


of the piston, and the quantity required for the Hotation of the 
; ring UV in the globe GG“. 


PP. Is a solid metallic piston most accurately fitted to 


1 the internal Surface of the cylinder. 


PR. Is a hollow piston rod attached lx to the centre 


of PP, and open at its upper end. Below it is hermetically | 
closed, flattened, and Aae for a bolt, oounorting it with 2 


tho motive power. 


PP. The plate upon which is 5176 the vessel which is 


t be emptied of air. SC, stop cocks. 


Uv. The upper valve contained in the globe GG con- 


Sting 11 a flat ring surrounding the tube TT, and fitting 
accurately upon the flat bottom of the globe and cloing its 0 


small tubes aa“. Z J, receivers. 


When mereury is used, the small Jobs attached to its 
upper Surface are required to sink the lower surface of the 


ang below the level of the liquid; but when oil is employed 
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these globes must be hollow, and sufficiently buoyant to flog 3 


the ring from the lower surface. 
| Fig. 2. 


Is an enlarged view. of LY, and the letters and reference 1 
are the same as in Fig. 1. 


Fig. 3. 


Is a modification of the lower valve LY, when the spat ; 


M is filled with oil instead of mercury. 


AC. Is an air eylinder attached to a hemispherical valys ; 
closing the concave end of 'T'T”, as in Fig. 2, but to enxur 
vertical action there is added 


GP. A guide-plate in TT, through which passes 


GR. A guide-rod attached t to the top of the hemispherici ; 


valve LV. 
Fig. 4. 


Is an enlarged view of UV and the globular FE I lad | 
Surrounds it. The tube CT in Fig. 1. is omitted, and he | 
| aperture to which it may be attached 1s left open. | 


The apparatus (thus represented in a skeleton plan) 1 mus 


be properly supported on a stand with some means of con 
en motion to the piston rod. 


This may be effected by a simple lever, and more effectual 
if arranged to give a parallel motion. 
My suggestion is to attach it to the apparatus proposed ly 


Mr. James White, by which a continuous rotatory motidl 
produces the necessary alternate perpendicular motions esse 
tial to its action. Vide Century of Inventions, Plate 7. 


Assuming that every provision has been made for workit 


the machine, but that no mercury or oil has been introduce 
into it, we shall commence by supposing that PP, the pistah 
has been brought up to the top of the cylinder. 


'The aperture at CT in the globe being open, mereuſ 


must now be poured through a funnel into the hole in . 
centre of the pump-plate PP”, from which it will run dot. 
_ e TT, LV, and al the tube of the piston rod PP, at 


N 


un 


ill 


1 
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Peer the surface of the piston until it ultimately will rise 
through the tubular openings aa into the lower part of GG", 


7 30 raise the valve ring UV. 
At this stage cease to pour in the mereury and mike « 


Punward stroke with the piston, and again raise it by a". 
dae movement. 


If the level of UV remain the same as before, or even if it 
Should float on mercury, there will be good reason to conclude 


that sufficient mercury has been poured into it; but if the 


mercury does not rise sufficiently to ftoat the ring, more must 


be added in the same manner, moving the piston up and 


down from time to time, so as to oy bubbles or adherent 
air. | 

When satisfied that sufficient has been Supplied, place the 
glass receiver (which I will assume to contain eight ounces 
of air, and the capacity of the cylinder to be equal to it) on 


FP, and make a downward stroke of the piston. At this 
moment the tension of air in Z, the receiver, and in AB, the 
eylinder, ought to be equal, and hence one-half the quantity 


in Z will pass through LV probably during the stroke, but 
certainly as soon as the steel ball has been left by the sinking 
of the mercury to fall by its own weight. 

Granting that the quantities of air in each are equal, 
Gough having only a density equal to one-half of the original, 
Fe commence the upward stroke, the steel ball LV is floated 
against TT“, and reflux is prevented. Soon after the piston 
bas passed half way, its contents are condensed so as to 
equalise tension with the external air, and thus in the piston's 
continued course from this point, the ring valve UV is raised 
until the whole air has passed, and even some small Surplus of 


| Mercury, 


The concavity of the lid, the surface of the piston and the | 
piston rod, are now full of mercury to the exclusion of air, 
and the next downward movement of the piston produces 
A acuity which compels the half residuum in Z again to 
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divide itself between the two chambers through the yaly, } 
LV, which offers no impediment, as it opens as soon as the ; 


mercury sinks below it. One-fourth is now left in Z, ay 


the piston must rise three-fourths of its stroke to enable jt , 
one-fourth to effect the lifting of UV, but the residual me 
_ eury assists in doing this. I may here remark that we shon 
so adjust the quantity of mercury in GG“ as to allow some! 
enter after every upward stroke, and some to return het: q 
the ring eloses on the commencement of each downwari Þ 
stroke. This effected, the two great imperfections of forme 
instruments are obviated, the intervalvular spaces are aut 


hilated, by the liquid valve (the mercury) filling them uy; 


and the mechanical obstacles from adherent or heavy vate 
are removed by making their owh weight efficient in opening | 
them, and thus independent of difference of tension, which, : 
in great rarefaction, becomes too impotent for the purpose. 


— — — —————— ́ — 


MATHEMATICAL AND PHYSICAL SECTION. 


December 8th, 1859. 


Mr. BAXENDELL read a Paper, tf on the Rotation 4 
Jupiter.“ 


The appearance of several small, et dark spots d. 
the surface of Jupiter during the last winter and spring, i! 
duced the Author to make a series of observations, with tl 


ultimate view of obtaining a re-determination of this planet 
period of rotation, and with the more immediate object d 


testing the conclusions which have been drawn from the ol 


servations of Cassini, Sir W. Herschel, Schroeter, &c., " 


the effect that different spots have different periods of roll. 
tion; that the velocity of rotation of the same spot wil 
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wmetimes vary; and that, in general, spots near the equator 
move more quickly than those in higher latitudes. 

The number of spots observed was seven, and they were 
denoted in the journal by the letters A, B, C, &e.; but the 


observations of five only were sufficiently numerous and exact 
to be available for the accurate determination of their periods 


of rotation. Tables are given showing the observed Green- 


wich mean times of meridional conjunction of the spots A, 


B, C, E, and F with the centre of the disc, corrected for the 
ehanges in the planet's geocentric position and distance. 


The following values of the mean period are derived from the 
numbers in ene tables. 


. „ . MI. 1 3. 

From spot A, 9 55 46.086 + 0.439 
e , e e $6 Gan + 0578 
„ „ C, 9 55 39.240 + 1.650 

„ „ B, 9 55 3712 K 9.686 

55 55 F, 9 35 39.858 + 1.650 


Reference is then made to an interesting series of observa- 
tions of Jupiter, which had been kindly communicated to the 


Author by Sir William Keith Murray, Bart., of Ochtertyre, 
and which, though made without special reference to the 
question of rotation, had afforded the following mean periods 
of pots A and B: — 5 | 


. h. W » ‚ »»»» 
A 9 55 45.96 + 1.33 
B 9 55 43.62 4 1.65 


A comparison of the differences between the periods of B, 


Cc, E, F, and that of A, and of their probable errors, fully 
confirms the conclusion drawn from former observations, that | 
different spots have different periods of rotation. 


The observed distances between the spots A and B on 


eleven different nights are given, from which it N that 


RR 
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the distance was greater on January 18th and March 100 b 


than on December 20th and February 2nd; and as the jy, 
bable error of the mean period of B, derived both from 1, 
Author's and Sir. William Keith Murray's observations, 


greater than that of A, it is inferred that the changes in 1. Þþ 


distance between the spots were principally due to irreg. 
larities in the motion of B. It is also shown from à con. 
parison of the Author's observations of F. with Sir Willen 
Keith Murray's, that the motion of this spot was als 
irregular. 

Adopting the position of che axis of rotation of Jupite 
given in the Introduction to Damoiseau's * Tables FEelip 
tiques des Satellites de Jupiter,” 
ww micrometrical measures gives the latitude of spot A= 
139 47/ south; and the mean deduced from fourteen of $i 
William Keith Murray's diagrams 1 is 13 11'. The spots B, 
C, and F were all very nearly on the parallel of A, while |. 
the spot which had the shortest period of rotation, was in 
latitude * 283 south. It appears, therefore, that the col. 


the mean result of thrz 


_ elusion drawn by Cassini from his own observations, that 
spots near the equator generally move more quickly that 
those in higher latitudes, receives no support from the obs: 
vations discussed in this Paper. 
The Author remarks that his results afford no certain in 
formation respecting the period of rotation of the plane! 
itself, as distinguished from that of its spots, and he consider 
that in the present state of our knowledge of the phenomel! 
which take place on its surface, or in its atmosphere, a! 
conclusion as to its exact period of rotation, based up"! 
observations of the times of rotation of its spots, must nec 
sarily be very Fee 


A Paper was also read by Mr. Tuomas CARRICK; & On 


the Sun's Orbit Plane.” 
Starting with the axgumption that the rotation of "th 
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heavenly bodies is inseparably related to their orbit motion 
by laws of proximate cause, the Author, guided by analogies 


drawn from known mathematical relations of these motions 


in the Jovian system, arrived at the conelusion that the point 
of intersection of the invariable plane of the solar system on 


the solar equator lies in the orbit plane of the sun. 
Adopting the data of Dr. Böhm, of Vienna, the approxi- 
mate elements of the solar orbit plane for the 1 08 1801 
would therefore be as under :— | 


Ascending node on the solar equator 25 2485 9 
Inclination on ditto 0. 86.4 
Motion when referred to ditto retrograde. . 
This plane has singular relations to other phenomena. The 
axes of rotation of the sun and major planets are "our abel 
inclined upon it, as under :— — 


The Gan 0 
%% AAA og NED 
F 9 
»H» 
Neptune. 9.6 


| When these rotation axes are projected perpendicularly 
upon the plane, the angle which the axis of each planet forms 
with the axis of the sun increases with the orbit distance of 
the planet, as under :— 


Jupiter F 42.0 


, or ning BHD 


Uranus. ... .. .. 100? 4 
Neptune eee 1515.5 


| The plane occupies a mean position among the orbit poles 


of the Planets—the 1 most distant on each side of the plane 
ate : —— | 


The Earth e 
Mercury 1 
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The plane forms an angle of about 30% with the mean plan 


of the Milky Way. A line connecting the points of inte. 


section of the two planes coincides with the mean direction | 


the major axes of all comets. 
Any other position of the solar orbit plane would dextrg 
or impair these Indications of law. 
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Ordinary Meeting, December 27th, 1859. 


Wu. FairBaIRN, Esq., F. R. S., &e., President, in the Chair. 


A Letter having been read from Professor Christie, 


announcing his resignation of the office of Secretary, a 
resolution was unanimously passed expressing the thanks 
of the Society for the efficient services he had rendered. 


Mr. BIx NRX read a short communication, entitled A few 
Remarks on the Building Stones used in Manchester.“ 


A stranger visiting Manchester, on having his attention 


directed to the modern buildings in it, will doubtless notice 
the substantial nature of the bricks of which they are built. 
Of the stone employed for building, he will most probably 


be of opinion that it is not of the most enduring character 


for the elimate and atmosphere it is subject to, and the unfair 
usage which architects and builders think proper to test it. 
For however well it may be established in theory, that a 


sedimentary stone in a building ought to lie in the same 
position as that in which it was originally deposited in the 


earth, unfortunately in practice architects will persist in 
attempting to make the stone accommodate itself to their 
designs of buildings, rather than design their buildings in 
accordance with the nature of the stones they have to employ. 
No doubt beds of stone of great thickness and uniform 
composition are difficult to find, especially in sedimentary 
rocks, but still that is scarcely an excuse to place it on its 


end or at right angles to the planes which it was 
deposited. | 8 Ea 


| Of late years a considerable number of experiments have 
been made as to the strength of building stones, just after 
they have been taken from the quarry, by pressure. This 
no doubt will give an idea of their power of resisting force 
at the time of the experiment being made, but it will give 


1 ttle evidence of the strength of a building stone after some 
+ P ROCEEDINGS—LIT, & PHIL, SOCIETY—No. 7 ,— SESSION, 1859-60. 
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years of exposure to a climate and atmosphere similar , 
those which the building stones of Manchester are exposed 
to, without the stone is of a pure silica, or nearly so. [j 
all stones which are subject to chemical * these 


experiments will not surely guide us. 


Old buildings in country places remote from the smoke aud 


gases of large towns are often adduced in evidence of ths 


strength and durability of a stone to be employed in a mam. 


facturing town. However well the dolomite of Bolsove ö 
Moor might endure the climate and atmosphere of Southwel, 
in Notts, as it is seen in the Minster there, or the triasic “ 


sandstone of Furness might endure in the Abbey of that 
name, each seven or eight centuries, still it would | 
unreasonable to expect that either of those stones could 
resist the action of the moist climate of Manchester, an( 
the atmosphere of a city in which about forty thousand tons 


of sulphur are annually burnt in the coal consumed in it, v Þ 
say nothing of the gases given off by the numerous chemie 
manufactories and the exhalations from half a million a 


human beings. 


On examining the buildings of Manchester, we find that I 
the stone employed is chiefly from the middle and lower cou 
measures, the only instances of triassic or new red sandstons Þþ 
having been used are, as I have been informed, the Portio 
and St. Peter's Church, from the Oughtrington quarry, nea' 


Lymm, and the beautiful church lately built by Mr. Crowthe 


at Moss Side, which is from Hollington, near Ashbourn. 


The Cathedral was built from the sandstones of Smelle] 
and Collyhurst, two rocks belonging to the upper part of the 


middle coal field. These stones are both soft, and contain! 


large amount of clay and peroxide of iron. As you proce 
further down into the middle coal field, you find the San(- 
stones containing less iron in a state of peroxide and col 


= siderably smaller proportions of clay, still the stones are 10 z 


suitable for outside work, as they contain profoxids of 1700 | 


1 
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and sometimes sulphuret of iron, which are scarcely to be seen 
in the white sandstone when first obtained from the quarry, 
but on exposure to the atmosphere the iron becomes further 
oxidized, and the stone * bleeds” and becomes discolored, as 
well as decomposed. It may be safely concluded that there 
is no quantity of good building stone, suitable for outside 
building in a city like Manchester, to be procured from the 
middle coal field. 


The lower coal field and the millstone grit yield the only 


| good building stones for Manchester. These strata comprise 
the beds lying under the Arley or Royley seam of coal and 
the limestone shale, and from their being generally found on 


the high land of the e are known by the name of 
„High Moor Stone.” 


As all the lower coal field and millstone grit beds have 


most probably been formed of the debris of granite or 
granitoid rocks, we find in them the proportions of silica, 
alumina, potash, iron, lime, and magnesia generally met with _ 
in those rocks. As a general rule the more pure silica the 
rock is composed of, the better building stone it is. A 
mixture of mica or clay causes the rock to be more schistose 
or flaggy, as well as softer. Two chief beds of flags, besides 
several smaller ones, occur in this division, namely, the upper 
flag of Upholland, Catlow, and Holy Fold, lying between 
the Arley and Royley coals, and the lower flag or Brad- 
sbhaw and Shawforth near Rochdale, lying under the rough 
Tock and above the upper millstone grit. These flag beds 
yield the stone generally used for par point work. © 
A fine sharp grained silicious grit is found sometimes above 
, the gannister coal, as at Ending Common near Rochdale, 
| Which makes a good building stone. 


A stone much used in building is the Halliwell, Woodhead 


"Hill, or Lomax Wood rock, lying immediately under the 
salts or best coal of New Mills. 


The rough rock, generally known as Summit and High : 
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Moor Stone (the upper millstone of the geological survey), 
a stone much used in building, is of a coarser gran 


than the stones previously mentioned. It is composed d 


grains and rounded pebbles of translucent quartz cemente{ 
together with partly decomposed felspar and a little irq 
and manganese in the state of oxide. It is soft when firs 
quarried, and works pretty freely, hardening when exposed t. 
the air. As a building stone it is preferred, owing to it 
working much easier than the two millstones. Parbol, 


Horwich, Holcome Hill, Blackstone Edge, and Werneth ! 
Low are good examples of the stone. 


The upper millstone of Holcome, Bank Lane, Todmorden, 
Saddleworth, and Tintwistle is a hard and durable sandstone, 


composed chiefly of silica. It is much harder to work tha 


the rough rock and stands the weather better, but it is not in 


great use, owing to its being difficult to work. 


The lower millstone, as seen at Roecross and Rhode 
Wood, Tintwistle, and the lower part of Pendle Hill, contains 


some excellent building stones, but they are hard to work and 
therefore have not been much used, but it is, no doubt, one of 

the strongest and most durable stones of the series. In the 
lower parts of it are some beds of fine grained sandstone, freer 
to work than the upper beds. A most excellent bed of th 
deseription i is found at Bailey, near Ribchester. 


In selecting a durable building stone for a town like Mar 


chester, the more silica it contains the better. Iron 0 
manganese in the state of protoxide, or sulphuret of iron & 


well as clay, all damage the stone. The stones composed of 


silica cemented with silicates of soda, potash, lime, magnes 
or alumina, are all durable, but when clay or salts of iron 
form the cement the acids in the atmosphere have a vel 


damaging effect on the building stones containing them. 
The sandstones from the lower coal field in the neighbour 
hood of Halifax and Huddersfield, and generally know by 


the name of Yorkshire Stone, are much used in Manches 
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wing to their copd colour and free working qualities. Many 
of our buildings in which these stones have been used show 
gymptoms of decay, especially in the places where long pieces 
of stone have been required, and in mouldings and ornamental 
Fork. | 


In some cases the sulphuric acid in the atmosphere has 


Led on the clay in these stones, and an impure sulphate of 


alumina having been formed, it is washed by rain out of the 
Ne and the grains of silica in the latter soon erumble away. 
In other instances the water percolates down through the 


eds of the stone placed on its end until it reaches their 
bases, and then the frost in winter and the heat in summer 
expands the water and thus forces off laminz of stone, in 


addition to n acids to act on the stone as above- 


: named, 


The under ledges of coping stones, although the stone of 
Tuch they are formed is placed in its proper bedding, often 
exhibit evidence of decay. This seems to arise from the 


moisture percolating the stone and finding its way to the 
lower parts, which, owing to their being shaded from the sun, 


are nearly always wet, and thus prepared for the : action of 


| frost and heat previously alluded to. 


It is surprising to find so small a variety of building stones 


4 having been used in Manchester as those above noticed, and 
itt is to be desired that the architects and builders of our city 


should try other descriptions of stone when they can be had 
at a moderate price. It is difficult to Say how the dolomitic 


| limestones of the Permian group in Yorkshire, like those of 
2 Anton, would endure our climate and atmosphere, but so far 
1 as my experience goes no instances of them are to be found 
: In our buildings. By the facilities which railways now afford, 
one might have expected that some of the beautiful syenite of 
Sbap containing large erystals of felspar, or the grey syenite 


: of Bootle and Ravenglass, would have made their appearance 


1 Manchester, but to my unn. none of them have been 


_ character. 


and devote a little time to the subject, we might expect t 
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used. It is possible that they may not be known to on 
architects, but most probably the reason why the soft fre 
stones of the coal measures are in such general use is tu W 
they are cheap and easily worked. My own impression h 

that cheapness 1s more looked at both by architects and > 
owners of buildings in selecting stone than durability «i W oy 


Some years since a good collection of the building tons 
of Lancashire was got together and placed in the museum 
the Geological Society of Manchester, where they are ohe. 
to public inspection without charge. This might be increax 
with stones from the adjoining counties, and then if th 
architects and builders of Manchester would associate togethe 


find a greater variety of building stones and building stone 
of great durability than are at present to be met with i 
Manchester. In conclusion, the Author of these has 
remarks begs to state that it would give him much pleazur 
to afford such an association all the assistance in his powert 
discover the most suitable building stone for Manchester. 


196 
Ordinary Meeting, January 10th, 1860. 
7 FAIRBAIRN, Esq., F. R. S., &e., President, in the Chair. 


'A Paper was read by Mr. AtereD Frven, entitled“ Sug- 


gestions for a new form of Floating Lightship, and a mode 
of estimating the distances of Lighthouses.“ 


Authorities agree that ordinary floating: lights are uncertain, 


* liable to be drifted from their moorings; they are also 


ſrequently injured by storms, and are expensive to maintain. 


As the violent action of wind and waves on a considerable 
gurface is the chief cause of mischlef, it is proposed to 
construct a vessel presenting little surface exposed to their 


influence. The form proposed somewhat resembles a hydro- 
meter, and the material used is wrought iron, the “ stem“ 


being surmounted by the lightroom and lantern, and the 
*bulb” containing the dwelling apartments and store room. 


| The form of the stem is slightly taper, and at its union 
Vith the lightroom is only of sufficient width to admit a 


ladder and the body of a man easily. The length, shape, 


and strength would vary within certain limits by local con- 
aderations. The vessel represented in the diagram and 


model was one hundred and twenty-five feet long, two-thirds 


being exposed and one-third submerged. A wide flange, the 


office of which was to retard and reduce oscillation and ver- 
tieal motion, was attached to the widest part of the * bulb.” 


The discomfort of living twenty feet below the surface of 


the water was shown to be small. Some little light could be 
reflected down the * stem,“ while quiescence when the water 
mas violently agitated by storms, immunity from the dangers 


of fire and lightning, and little or no chance of shipwreck or 


being drifted from the moorings, are advantages not to be 


forgotten, Ample ventilation could be secured by dividing 


the stem into ventilating shafts. 


| Moderate cost, steadiness during storms, and the great eleva- 
fon at which the light is exhibited, are the chief advantages, 
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It is proposed to construct lighthouses, in all cases wer 
it is important that mariners should estimate their distant | 
as double lights. The lower light should be expoxc i N 
the same tower at a given distance, say fifty feet, and h 
measuring the apparent distance of the lights apart, eite 
approximately with the eye or accurately with a sextant, th 


distance can be at once determined. 


If Mr. Herbert's proposition for mooring a series of floating 
lights along the English and other Channels should h 
adopted, it is proposed to unite them with each other aff 
with the shore by means of a submerged cable and cle 
telegraph, so that important information either respectiy ; 
the lighthouses or vessels in distress can be communicate Yn 


head quarters without delay. 


[ Models of the ordinary form and renee” new form i 


lightships were exhibited, and on the surface of the wat! 


being agitated the motion of the former was consider 


while that of the latter was very slight.) 


PHYSICAL AND MATHEMATICAL SECTION. 


3 anuary 5th, 1860. 


A Paper was read by Mr. BaxENDELL, F. R. A. 8. cl ü 


* On a New Variable Star (R Sagittæ).“ 


In the course of a review of some of the telescopie star 1 
the constellation Sagitta which I made on the night of. | 
Zrd of October last with the achromatic equatorial of N b 
Worthington's observatory, I found that one of the stars ſp 
decidedly brighter than I had observed it to be when mak Z 
a similar review on the 19th of August. I therefore at d, 
placed it on my list of objects for continuous observation, BB 
from the comparisons which I have since made with ee 
bouring stars on twenty-five different nights, I have a q 
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Wo "tained that it is a periodical variable which goes through its 
ct ; changes in about seventy-four days, varying from the 9.8 
"® magnitude at minimum to the 8.4 magnitude at maximum. 
Its mean place for 1860.0, as derived from comparisons with 
= two stars which occur in Bessel's Zone 192, and with the 
0 stars Nos. 1809 and 1810 of the Greenwich twelve-year 
Catalogue, is R.A. 20h. 7m. 40. Is.; and N.P.D. 73 41“ 
e 44.5”, Its colour, especially when seen during its maximum 
with Mr. Wenke 8 large reflector, is a deep orange. 
ay yellow. 
N As this is, 80 far as I am aware, the first teh yet dis- 
in covered in the constellation Sagitta, it will, in conformity 
dt | with Professor N 8 system of nomenclature, be 
| denoted by the letter R. 
The approximate places, and the magnitudes of the stars 
with which I have e the Yariabls during its changes, 
are as follows :— 
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i _ The magnitudes of thee stars were obtained photometri- 
f th; : cally by the method of limiting apertures, Mr. Pogson's 
I ; value (2.512) of the ratio of light for a dilference of one 
1 K being used in the reductions. : 5 
iſ he stars e and c are Nos. 1809 and 1810 of the Green- 
1 pick twelve-year Catalogue above alluded to, and I may 
bere remark that there is now no star visible on the place of 


N $ y 


S 0. 1811 of this Catalogue. As however there i is a 94 mag- 
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1 star about 1” 28” distant to the south, it ml! be 
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supposed that some error had been made in the observation; 
or reductions; but the Astronomer Royal has obliging] 
examined the original records, and he finds that all has bees 
correctly entered in the printed volume. It is very probahls, 
therefore, that the object observed was either a small planet 
having an orbit considerably inclined. to the plane of the 
ecliptic, or a variable star which 1s at present in its phase of 
minimum brightness. 


Mr. HzRLIS communicated to the Section a notice of a 
old work on the Origin and Nature of Wind, by R. Bohun, 
of New College, Oxon, published at Oxford in 1671, an 
which contains a statement of various points in the lay 6 
storms, such as their vortical motion, calm centre, change of 
currents, and action upon the barometer, twenty-seven year: 
earlier than the earliest account hitherto noticed, which b 


that of Captain Langford, in the Philosophical Transactions 
for 1098. e 


Mr. Lowe exhibited some sketches of the appearances 
lately presented by the disk of Jupiter, and stated that during 
the present apparition of the planet he had not observed any 
dark spots similar to those which were visible last winter. 
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: Quarterly Meeting, January 24th, 1860. 
Wo FAIRBAIRN, Esd., F. R. S., &c., President, in the Chair. 


The following geatlemen were elected Ordinary Members 


F the Society :—Alfred Brothers, Arthur Latham, John 
Leigh, M. R. C. S., William Cawthorn Unwin, Henry Newall, 
Jo William Roberts, M.D. 


M. Elias Fries, Professor of Botany at the University of 


Upals was elected an Honorary Member of the Society. 


Henry E. Roscoe, Ph. D., F. C. S., &c., Professor of 


Thamictry at Owens College, was elected one of the Secre- 
laries of the Society. 


Ordinary Meeting, Fab 7 th, 1860. 


| Wa FAIRBAIRN, 8 F. R. 8., &c., President, in the Chair: 


A Communication was read by the Pres 6c On the 


Strength of Iron Ships.” 


Recent disasters have recalled to . numerous 


defects in the construetion of iron vessels, more especially in 
their powers of resistance to a transverse strain. When we 


consider the enormous amount of life and property that is at 


stake, and dependant upon the security of these vessels, it is 
| assuredly a duty to point out the defects in their construction 
| and the remedies which it is necessary should be applied. 


Vessels of a length equivalent to eight or nine times their 


| breadth of beam are subjected, when pitching in a heavy 
| $a, to two distinet kinds of strain. First, when rising on 
the crest of a wave, the ship i is supported in the middle with 

the stem and stern partially suspended; and secondly, when 


supported at each end and suspended in the middle, as the 


Waves roll under her. In these ever-changing positions it is : 


obvious that her deck, as well as the lower parts of the hull, * 
are subjected to alternate strains of tension and compression; 


Y : and the tendeney i is to tear the ship asunder in the middle. 
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That this does take place is evident, from the fact that bl 
wooden and iron vessels bave been known to founder 
giving way and breaking asunder. Circumstances may z 
any time arise when the danger from this source becons 
greatly increased. The vessel may be cast ashore, and vii 
the receding of the tide may be left suspended partially out 


the water, and remain supported at only one or two points ir 


her length, by ledges of rock. Such cases have occurred, a 


it has become doubtful, whether our present construction «| 
iron vessels enables them to withstand the shocks and impack 
to which in such a case they may be subjected. 


This is not the first time I have applied myself to thi | 


inquiry, for the purpose of ascertaining, in the first place, 


what is the transverse strength of vessels as now constructed. 
and next, whether the builders of iron ships have been guide 


in their construction by right principles, and have obtain 
the greatest strength with the smallest quantity of materil. 
In pursuing this investigation, I have come to the conelusin 


that our present iron vessels are dangerously weak whe 


exposed to strains of the kind I have indicated; and I belient 

that this defect of construction may be remedied by a mote 

careful attention to correct principles of proportion, without 
in any great degree increasing the weight of the vessel. 


To ascertain the strength of our present ships, I hare 


supposed them to be placed in the extreme position of dange! 


to which they are ever likely to be exposed; that is, $upport? 


at the centre of the vessel on some rock with the ends frech 


suspended. In this position an iron vessel is, in fact, 
wrought iron hollow girder, ang we may apply the simſe 
ade 


formula, I = = "75> by which. we ascertain the strength 


such construetions. 


If we take vessels of the 15 length of ah they! are 
now made, we shall find that they are far too weak along tl 


deck to resist the force of tension, to which, in the panes 
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have assumed, that part is exposed. Taking as an 


egample a vessel of 300 feet in length, built some years ago, 


. she would have given way with four-fifths of the 


ü | getual displacement of herself and cargo. Taking a vessel 
| gonstructed according to Lloyd's last rules, and registered 


A | for twelve years, I found her still inadequate to sustain | 
the stress to which she would inevitably be exposed in such a 
position, the weak part being still the upper deck. I am 
therefore forced to the conelusion, that a large increase in the 
gectional area of iron in the upper part of the vessel Should 
be adopted; and the plan I have proposed consists in the 
introduction of two rectangular and two triangular cells of 


E yrought iron (similar in principle to those in the Britannia 
mund Conway tubular bridges), placed longitudinally under the 


upper deck of the ship. Cells of this form would increase 
enormously the strength of that part, and might be adopted 
without any g great modification of the other arrangements of 
le ship. 

- In the second place, Jam led to recommend the substitu- 
tion of the new system of chain rivetting along the decks and 
upper and lower portions of the sheathing, in place of the 
present weak plan of double riveting. This change alone 
would secure an increase of thirty per cent. in the power to 
resist tension in those parts; and although there are practical 
difficulties i in the way of its adoption, I believe these may, to 
a great extent, be overcome. | 

Now, in looking at the principles on which | iron ships bave 
been constructed, it will be found that sufficient attention has 


ö not been paid to proportioning every part to the strain it has 
Z to bear, As now constructed, the iron is distributed almost 


wiformly throughout the length and uniformly throughout 
the depth of the vessel, and in this way much material is 
Fasted, In constructions which have to resist transverse 
slrains, economy can only be obtained by collecting the 

Paterial towards the top and bottom 1 in the transy erse vertical 
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section, and towards the centre in the longitudinal $ectia 
The longitudinal cells and stringers should be placed as ny 


as possible to the upper deck or the keel as the ease may h. * 


and they should be gradually reduced in thickness from i, 
centre towards the ends of the vessel. With the exceptions 
most of the sheathing plates and ribs, which may be u 
uniform, no more material should be expended upon th ö 
intermediate parts, approaching the neutral line, than 
absolutely necessary. 

With the adoption of this improved system of constructin, 
and a closer adherence to sound principles of design, I am d ; 
opinion that greater security may be obtained, and the feartl 
accidents which have so frequently occurred be great | 
mitigated in severity, if not entirely prevented. 


A Paper was read by the Rev. W. N. MoLesworm 
M. A., “On the Politico-Economical Doctrines respecting th 
Causes which Regulate the Price of Commodities.“ 

The reader of the Paper stated that although this was on 
of the most important and fully ventilated questions of poll. 
cal economy, it was still a subject on which economis 
differed. That while Archbishop Whately and most of tht 
elder political economists held that the prices of commoltie 
depend on the proportion between demand and supply, recent 
writers had put forward the theory that they „are fixed b 
cost of production and varied by the supply and demand,” o 

as it was otherwise expressed, that the cost of production 
was the main and principal cause of the price of any comme 
dity, and Supply and demand are the causes of the variant 
of its price. 
The reader of the 5 Mt Hens ah statement 
of the causes on which the price of commodities depends 

first, because they represent, as he thought erroneously, thil 
the price originally fixed depends on one cause and the MY 
quent variations from that price ON another; and, second 


204 


e they lead to the supposition that cost of rd 
. is the direct cause of the price of commodities, whereas 


the reader of the paper contended that it is only an indirect 
cause, and in many instances is not a cause of it at all. 
He maintained that it would be better to say that the pro- 
portion between the demand and supply is the proximate 


cause of the price of an article, but that cost of production 
is generally, but by no means universally, an indirect cause 


through the influence which under certain eireumstances 
it exercises on this proportion. : 
But while he assented to the doctrine of the elder political 
economists, he recognized the service which had been rendered 
by the advocates of the new theory in pointing out that the 


variations of the proportion between the demand and the 
supply, and through it of prices also, was limited, and gene- 
nlly speaking confined within very narrow limits by cost of 
production, whereas the language previously used created 
the impression that they might vary eee and almost : 


poctnitely. - 


| In the discussion which followed, Mr. Crapwick cpa ; 


bis opinion that price is regulated entirely by the relation 
between supply and demand. Mr. Dyzn said there could be 
no doubt that an increase in the quantity of metallie money 


in circulation must have a great effect on the price of commo- | | 
I Cities, Mr. TeMPLAR thought that the relation between 


Supply and demand remaining the same, great fluctuations 


may and do take place in prices which can only be explained 
by the varying cost of production, and that both supply and 
demand and cost of production have an influence on price. 
Dr. Suirn was of opinion that the minimum price of a 
| Commodity was a fixed quantity determined ultimately by the : 


cost of a bare living at an ny particular locality. 


A Paper commtnniented” by Mr. Binngy was then read, 


: ; On the Vestiges of Extinct Glaciers in the 8 of 
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Great Britain and Ireland,“ by Edward Hull, B. A., F. 68 
of the Geological Survey. [Abstract.] 

The Author commenced by describing the phænomen 
which induced M. Venetz to announce his opinion of th; 
former extension of the Alpine glaciers considerably heyy 
their present limits, and proceeded to state that the Same 
appearances as roches moutonnees, perched blocks, polisbel 
grooved, and striated rock-surfaces, together with moraing 
in the British Islands, authorized Dr. Buckland and Profess 
Agassiz, in 1842, to extend the glacial theory to the mou. 
| tains of Kerry, North Wales, the Lake Distriet, and th 
Scottish Highlands. 

Mr. Hull then passed these several centres of dispersion 
for erratic blocks under review, showing the extent of th 
investigations which their glacial history had received fron 
various authors up to the present time, dwelling more partic 
larly on the Lake District, where the details were principal 
from his own observations. The results at which he hai 
arrived fully bore out the conclusion of Professor Ramvay, 
that there have been three distinct periods in the glacid 
history of these Islands. First, a period when the glacier 
extended very far down the main valleys, as those of C6 
niston, Windermere, and Borrowdale. Second, a period d 
submergence, when the sea reached an elevation of more that 
1,200 feet on the Westmoreland and Cumbrian mountaits 
and 2,300 on those of North Wales, clothing their flanks 
with marine Boulder Clay. Third, a period of re-elevatiol 
when the glaciers descended the minor or secondary valle)s 


- ploughing out the Drift, and leaving behind the e 


. blocks and moraines at present in existence. 


The Author concluded by remarking that the creat objet 

N to be accomplished in reference to this subject was the pro 
duction of maps, showing the position of the moraines both 
lateral and terminal, and also the direction of the striz alo"s 
the flanks of the valleys of our mountain groups. This had 
| been | partially done by Professor N for North Wales 
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90 M. Hörbye for Scandinavia; a similar map was in 


Fp by the Author for the Lake District. 

Mr. BIX XET was glad to perceive that the Author of the 
3 J. per did not go so far as some geologists, who saw in every 
gecumulation of gravel the traces of an extinet glacier. He 
thought that the glacial theory, if not carried beyond its 
proper limits, afforded a valuable means of explaining many 
— phzenomena. 


' MATHEMATICAL AND PHYSICAL SECTION, 
February 2nd, 1860. 
$75 W. L. Dickixsox read a Paper © On the Eclipse of 


the Sun, July 18th, 1860.” 


| Eclipses of the sun and moon have Jong been regarded 


vi peculiar interest; not only because of their importance 
to astronomers and other scientific observers, but on account 


of the convincing proof they afford to every reflecting mind 
of the existence of the Almighty Creator, who formed the 


heavenly bodies by His word, and “ hath given them a law 
which shall not be broken,” and who, by the Simplicity of the 
causes which produce the various phenomena of the universe, 


| bas manifested to us that « He hath not t left Himself without 
1 Fitness,” 


As the solar eclipse i in J uly next will be of 1 


Jade in England, it is thought that a communication of 
the results of a calculation made for this city, and of its 
appearance on the earth generally, will not be unacceptable 
to the members of the Literary and Philosophical Society. 


The elements used in the computation are derived from the 


ZE Nautical Almanac, and have been deduced from Burckhardt's 
Lunar Tables with corrections by Professor Adams, and from 


SF 2 Solar Tables with correction by the Astronomer 
1 - yal — 5 
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ELEMENTS. 
d h m N 
Greenwich Mean Time of G in R. A. J uly 18 2 8 64 
O's and Q's Right Ascension 7 52 9013 
4's Declination N. 21 81 1 
O's Declination N. 20 57 04 
4's Hourly Motion in R. A. 37 294 
©'s Hourly Motion in R.A. 2 304 
Q's Hourly Motion in Declination 8. 10 
O's Hourly Motion in Declination 8. 258 
Q's Equatorial Horizontal Parallax _ 5909 485 
| ©'s Equatorial Horizontal Parallax 84 
4's True Semidiameter 16 20. 
O's True Semidiameter 15 46% 


The eclipse of the sun commences July 174d 23 53n 4 


Greenwich mean time, the penumbra of the moon first touch 


ing the earth at sun-rise in lat. N. 34 43”, long. W. 102? Ii 


in Texas; the penumbra, increasing in extent, will spter 


over the greater part of North America: the central ail 
total eclipse will begin 18d Oh 570 165, at sun-rise in lat.). 
45 43/, long. W. 125 47”, near the mouth of the ite 
Columbia; the shadow of the moon, moving in a non 
easterly direction over North America, and across Hudson 
Bay, leaves the land on the northern shores of Labrador; | 
course is then in a south-easterly direction over the Nat 
Atlantic Ocean, where at 184 2 gn 75, in lat. N. 56* 9 
long. W. 30* 33“, the sun will be centrally and total 


| eclipsed at noon; the shadow, continuing its course, eros 


the Bay of Biscay, and enters Spain; it moves over the 


Mediterranean Sea, and passes into Africa near Algiers, | 


| disappears at 18d 3h 53m 108, in lat. N. 15 55 long. F, 
390 257, on the borders of Abyssinia and Nubia, near d. 
Red Sea: the penumbra, decreasing in extent, leaves th 


| th 


| Felipse is visible, and 


bl from North Pole, of 0 


; Angle from Vertex, of 


208 


earth with the setting sun at 184 4 56 385, in lat. N. 4 16, 


long. E. 18 57”, in the interior of Africa. 
The central line enters Spain a little to the west of 
Santander, and passes near Reinosa, Arnedo, Agreda, Calata- 


; yud, Daroca, Calamocha, Montalban, Morella, and Oropesa ; 


every place situated within about 32”, or 37 miles of this line, 


ö will experience a total eclipse of longer or shorter duration: 
| the principal places on the north-east are, Bilbao, Espinosa, 
| Vittoria, Logrono, Saragossa, Caspe, Alcaniz, Tortosa, and 
Peniscola; and on the south-west, Gijon, Oviedo, Burgos, 


Soria, Almazan, Molina, Teruel, Segorbe, and Valencia: 


| the duration of totality at ara is Zu 36“, and at Oropesa 

275 
This eclipse will be visible to North America, Greenland, | 
| the North Atlantic Ocean, the whole of Europe, the north 
part of Africa, the west part of Asia, and at the North Pole. 


At Manchester, lat. N. 53? 29 long. W. 20 145 Pn 


, | „„ m 85 | 
Begins SE July 18 1 32 44 Mean Ti 
Greatest Phase | 2 42 30 8 8 __ . 
| Eads e 3 48 15 at Greenwich. 


| LMagnitude of the Eclipse (Sun's diameter = — 0 0: 821 on 
be Sun's southern limb. 


first contact; 7 8 wands the West 


for direct image. 
or any . not far distant from Manchester, whose 


| geocentrie North latitude is I, and East longitude A, the 
| Mean Greenwich time t of beginning Way be computed by 
| te formula, 


eos o S 87935 — — [0- 19820] Sin 7 4 [9: 99911] cos I cos 
: 6 +79 WY. 
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last contact, 126 towards the East 
first contact, 98? towards the West | 
last contact, 89e towards the East 


** 
. - 
— 
— —. 
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t = Nn 480 59% — [3·64075] sin w — [3:49927] sin 1 
[387655] cos | cos (A + 1222 9/5) EL EF, 

Contact on Sun's limb, w — 24 34˙˙8 from the Not FB: 
towards the West. 
Also the Mean Greenwich time F of ending, by the forma 
cos w = 122601 — [0 19621] sin [ + [000273] cos Jes 
A +1079 115). + 
tf = B 25 B + [358835] sin @ — [3 45987] » in !- 0 
3. 82107] cos 1 cos (A 154 1676) TE 

Contact on Sun's limb, 0 * 259 18” 7 Hom: the No 
towards the East. 
Since the commencement of the preceding calculation, 
circular has been issued from the Nautical Almanac Off, 
dated December 7, 1859, containing a revised path of tl 
shadow, the result of computations from data derived fron 
Hansen's Lunar Tables, and Le Verrier's Solar Tables: i 
order to give an opportunity of comparing these with th 
former Tables, and of testing the degree of perfection of each 
it seemed advisable to determine the circumstances of tl 
eclipse as it will be seen at Manchester, from elemelt 
dedueed from the tables of Hansen and Le Verrier. 


ELEMENTS. 

Greenwich | Mo ES RS Moon” g . Moon's | Moon's 
Mean Time. [Right Ascension.  Declination. Hor, Par. | Semidiam. 
ß ane TR” 5 5 
July 18 O 7 46 57:07 - N 21 52 21359 45˙5 [16 18 
17 49 27:40 | 21 42 33˙8 [59 46˙9 16 190 

2 E 51 5780 21 32 3758 50 48216. 10% 

3 7 54 266] 21 22 32159 49˙5 16 196 

47 56 56˙98] N. 21 12 181 | 59 50˙8 | 16 201. 
d Bars. [ters 
Mean Time. Right Ascension. Declination. | Hor, Par, | Semidiam. 
REISISHGHLLLESCEEESES» 4+ 8) 

| July 18 0 7 51 35885 N. 20 57 56˙9 88 15 440. 
1 1-7: 52 889 20 57 30˙1 [ 87˙8 th 448 

2.7 52 18.94 20 57 3.9 8˙8 15. 4 

37 52 28:98 20 56 364 | 8˙8 15 48 

47 52 39˙03 N. 20 56 95 8˙8 15 48 


Angle, from North Pole, of 
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The result of the calculation is, that at Manchester the 


Eclipse 

3 )))) HR OW 

Begins July 18 1 34 10] 

Greatest Phase 2 43 44 Mean Time | 
Ends 3 49 17 at Greenwich. 


© Magnitude of the Eclipse (Sun's diameter = 1) 0816 on 
the Sun's southern limb. 


first contact, 77* towards the West 

{ last contact, 126 towards the East 

first contact, 97 towards the West 

last contact, 89 towards the East 
for direct image. 

For any place, not far distant from Manchester, whose 


Angle, from Vertex, of ) 


| geocentric North latitude is J, and East longitude A, the 
; Mean Greenwich time t of beginning may be computed by 


the formule, 


| : cos » = 0: 86458 - — 70+ 19895] sin I + [9: 99885] « cos 1 cos 5 
0 2/760 
1 t=2 51» 46 — 03. 64179 sin w — [3 49917] md 
| P 87835] cos I cos (A + 120 559) | 


Contact on Sun's limb, 6 — 24 29* from the North 


towards the West. 
Also the Mean Greenwich time t of ending, by the 


formule, 
cos w = 1:22453 — [ 0: 19671] Sin 4 TY 00309] cos 1 cos 


| (+ 107 259) 


| {= 2 26 8* + 3.58745] sin — [3 45878] sin 1 =- 


ö 5 [3 [382065] cos | cos (A + 154 313) 


Contact on Sun's limb, w + 290 18:1 from the North 


| towards the East. _ : 

B IO are four planets i in the 3 of the Sun, 
] 1 may probably be seen during the Eclipse : Venus, 
. thin a few hours of her inferior conjunction, will appear as 
a very thin erescent, having only a minute portion of her 
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illuminated dise turned towards the Earth; this planet is ; 
south of the Sun: Jupiter is 9? east, Mercury 257 cast, a 
rn 309 east of the Sun. 


© >, 5b 1 F 
4 1 * 5d - 428 | 05 
+ 4 1 — — 2 2 3 
58S - 4. K 


A Paper was also read by Mr. Tuomas Cannick „0 th 
the Moon's Orbit Plane.” _— | n 
In previous communications the Author has endeayoury f th 
to establish a law * that in all systems of cosmical bodies, ; gl 
the equator plane of the primary 18 the normal of the orli if bi 
planes of its satellites.“ E i 
Io this law the Moon's orbit presents che only knom EE 
exception. | : 
The Author pointed out several respects in which th 1 
Moon differs from all other satellites, dwelling especially um 
the fact that its gravitation towards the Sun is 2˙27 time 8 t 
greater than its gravitation towards the Earth; — a ver; WF © 
anomalous position for a satellite of the Earth. 1 
Close analogies were shown to exist between the systen ip | 


of the Earth and Moon and the sidereal systems of revolving 
double Stars. 

The abnormal dene of the Moot's orbit plane wi 
traced to the action of the preponderant gravitation of the 
Sun, and this cause was also held to be fatal to the hy Poder 
of the e 3 of the Moon. 
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5 | Ordinary Meeting, February 21st, 1860. 
| J. C. Drxn, Esq., Vice-President, in the Chair. 


f VMI. Hut, F. G. S., in continuation of his observations on 
q the previous meeting, proceeded to remark that when roches 
© moutonnees assumed the form of inclined planes or wedges, 


mese forms not only indicated the former existence of a 
| glacier, but also the direction from which the ice had moved, 
i which, as a general rule, was opposite to that of the apex of 

tte inclined plane. An example of this was exhibited in a 
N | Sketch taken from the valley of Ambleside. 


Referring to the opinion of Professor Agassiz, that the High- 
land Districts had formerly been overspread by broad sheets 
(heppes) of ice, in a manner similar to that of Greenland at 
the present day, the Author proceeded to show that this 
opinion was borne out to a great extent by what he had 
observed in the Lake District. The phenomena in one 
| locality appeared to show that the ice had been in such force 
© and thickness, as to have been forced over a ridge or barrier 
fire hundred feet above the bottom of the valley. He alluded | 
to the flanks of Skelwith Fell, opposite the mouth of Great 
Langdale. Here the striæ were found to ascend the flanks 
of this ridge to an elevation of about eight hundred feet above 
the sea, or five hundred feet above the bed of the valley. 
| They were doubtless produced by the glacier which descended 
| along the valley of Langdale; and instead of turning to the 
left, and 80 entering the head of Windermere, the glacier was | 
apparently forced over the opposite ridge. —© 
| Mr. Hull considered that this instance of glaciation, as 
: als0 those at a considerable distance from the central chain of 
mountains, was attributable to the earliest of the three stages 
pf the glacier period to which he alluded in his Paper; and 
he proceeded to offer evidence in support of the existence of 
these three periods, which had been first indicated by Pro- 
þ fessor Ramsay, when treating of the old Welsh glaciers. 


Pocn-Lr. & PL. Socrery—No. 10.—Sxssfox, 1859-60. 
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Mr. BIN NEX urged the importance of persevering in t. 
work of accumulating facts. Theories long entertained hx 
disappeared with the advance of knowledge. Without den 
ing the existence of such evidences as had been brough 
forward by Mr. Hull, there were some which had he 
adduced by geologists which had subsequently been disproye 
For instance, it had commonly been believed that the hel, 
in the till were of an Arctic character, whereas those whit 


were identical in character with those common in the lrg 
Sea at the present time. 


Mr. Lz1cn exhibited a piece of fossil wood, taken from th 
clay near Rochdale-road, at a depth of twenty-three fx 
from the surface. Mr. Binney said such specimens wer 
frequently found in Lincolnshire, and were called wire-thon: 
the present specimen seemed to be yew. 


A Paper was read by Mr. T. T. WILEINSON, F. R. A.. 
On the Life and Writings of the late Henry Buckley.“ 
At the commencement of the Paper, the Writer notices th 
fact that the geometers of the North of England have bez! 
distinguished for more than a century. Commencing vil 
Jeremiah Ainsworth and ending with Henry Buckley, there dt 
- many names in the interval which deserve particular mentiol 
These men were mostly self-taught, and studied mathematis 
as a recreation. Whether at the loom, or in the mine, tl! 
| labored on until their abilities became known to the dene 
men of the day, and their example influenced evel tle 
students at our Universities. 3 
Mr. Buckley was one of these self-taught men, who, with 
some slight assistance from the late John Butterworth, raiged 
himself from obscurity and became distinguished as an al 
cultivator of the Greek geometry. Towards the close of l 
life he was in correspondence with most of the able geometer 


he had examined in the till of Blackpool and other plac | 
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i: : the day, including Mr. J ohn Whitley and the late Prokwaor 
Y Davies. His published Papers contain problems of almost 
„ every grade of difficulty, and may be seen in the Lady's and 
1 Gentleman 's Diary, the York Courant, and the Educational 
a Ti mes. 

el. | Since his death most of his manuseripts have been com- 
ll | mitted to the care of Mr. Wilkinson, who has selected a series 
der the most curious and interesting to illustrate this Memoir 
„ol his late valued friend. Several of the problems relate to 
te more difficult portions of the ancient geometry, amongst 
which may be instanced those of inclinations, tangencies, 
sections of ratio and of space, loci, and porisms. One or two 
examples are also given of maxima and minima, bisectant 
axes, besides a series of interesting theorems of considerable 
interest. | 

The Memoir closes with a ihent account of Mr. Buckley 8 
ultimate attainments, his success in life, and the causes 


which led to his 5 death * on the 15th J uly, 1856, 
in the 47th your of his age.” 


— 


Y td x — # . G * 5 


att” -- 
8 


. #86 


n 


MICROSCOPICAL SECTION. 
February 20th, 1860. 


Mr, LIxDE chit the 1 in the valisneria, and 
some conversation ensued as to the probable cause of the : 
q - phenomenon. Mr. Lynde considered that the action of light 
| | wfluenced the movement of the globules more than that of 
= heat, as is generally supposed; for he found the circulation 
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i active, in daylight, during cold weather. Mr. Lynde remarked 
b that the motion commenced about ten or fifteen minutes after 
a | 5 the exposure of the specimen to a strong light, while the 
by | exposure to heat alone would hardly affect it. The point ; 
tes = 


29 could not, however, be determined, owing. to the difficulty of 


. 


that the prismatic hues exhibited by them were due to th 
longitudinal lines on their surface. 


obtaining a powerful light on the object without an eleyatiy 
of temperature. Mr. Dancer thought the movement migh 
be molicular, and similar to that observed in particles «| 
camphor or gamboge in water. _ = 


Mr. BINNEV exhibited some specimens of wood, and aly 
some fine sections of canes. 


Mr. Parry exhibited some excellent microscopic Phon 
graphs of woods and fossils. 


Mr. DANxckR shewed the spines of the Aphrodita, provi 


4 Ordinary Meeting, March th, 1860. 
, _ THOMAS Horkixs, Esd., Vice-President, in the Chair. 


N Paper was read. by JouN Gnahau, Esq., F. C. S., &c., 


« On the History of Invention as applied to the Dyeing and 


Fung of Fabrics. Part Ist, Chemistry.“ 


The Author stated that the elements of a history of the 
printing of fabrics exist in considerable abundance, but at 


present they are in a very scattered form. Up to this time 


the existence had been established of no less than two hundred 


and fifty works or treatises on the subject, in different 
languages, in Latin, Italian, German, French, and English. 
The most of these are accessible, and many are to be found 
in the British Museum. The authentic records of the 
Patent Office furnish, also, a rich mine for the historian. 
Few, on the first consideration, would be prepared to learn 


| that there are existing no fewer than nearly twelve hundred 
© gpecifications of inventions strietly bearing upon the subject. 


And there is, lastly, tradition, from which much of an 


interesting character may be expected. Although the field 
of tradition becomes more and more contracted every year, 
we may still expect some good fruit from its immediate 
cultivation. Some traditions are of great antiquity, the 
knowledge of them very widely spread, and of great 


: interest. For example, a tradition exists in Holland, in 


France, and the Author had heard of it also from the late 


pinting books was derived from that of printing of fabrics. 


Þ is stated that the first printing of fabrics in Europe was 
q Practised by the Dutch at Leyden, and that their knowledge 
| If the art was derived from the East. 'I'be patterns of the 
1 Dutch were said to be seriptural subjects, with mottoes, cut 
1 Pon wood, and impressed upon linen. Tradition goes on 


rde Err. & PII. Socihry—No. 11. —SF8810N, 1859- 60. 


Mr. James Thomson, of Clitheroe, namely, that the art of 
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to state that these blocks were fraudulently obtained fy, 
the printers, and applied by others to the printing of pape 
Although the Author has put himself in communicate 
with parties there, he has not yet arrived at any digs 
corroboration of this curious tradition. The history of imer. 
tion, however, as relates to the arts of printing fabrics wi 
type printing, gives great weight to the supposition th 
such was the case, for it is a continuous fact for at least tn; 
hundred and fifty years that the art of printing fabrics ; 
the advancing art, while that of paper only followed, wi 
at a considerable distance as regards dates. 8 
In making an attempt to grapple with the scatter| 
elements of this subject, the Author has found it necexn 
to attack the subject in detail, and for this purpose hi 
proposed to himself to begin with the patented inventions 
The material is before one, and the chief duty is Selection 
Of the twelve hundred inventions connected with printin 
of course, the large majority are now of no historical inters, 
Many of them also are repeats of what had been patente 
years before. Many are of an utterly puerile character, a6 
some are evidently mistakes or delusions. The attempt t 
make indigo by fermenting carrots, for example, may vil 
some safety be laid aside as belonging to this latter class. 
In this first Paper which the Author laid before th 
Society, he described the principal inventions relating ' 
Chemistry for which letters patent have been obtained be 
tween the years 1617 and 1850. 
Among the more interesting of those alluded to, commet 
eing with the grant to George Wood, in 1619, of the «i 
privilege of printing linen with colours; were the celebrated d- 
covery by Dr. Bancroft of the dyeing properties of quereltil 
bark; the introduction of the chlorides for the purposes d 
bleaching by Bourboulon de Boneuil, Crooks, and Tennal 
the introduction of manganese brown by Frith, on May % 
1798; the application of caoutchoue for the purposes of water 
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un Froofing; and ornamenting fabries by means of flocks of 
ape, i Tferent colours by Henry Johnson, in 1797; the use of high- 
ati pressure steam for the purpose of bleaching by Turnbull, 
nn ip 1800; and the more perfect mode invented by Wright, 
wn in 1825; James 'Thomson's celebrated process for discharging 
> An | the colour from Turkey red cloth by means of an acid and 
tw z solution of chloride of lime, in 1813, and his still more 
e celebrated invention of printing metallic solutions on dyed 
; «i fabrics, and immersing them in a solution of bleaching 
Wl | powder ; Joshua Rowe's discovery, in 1818, of the formation 
ol sulphate of alumina by the direct action of sulphuric acid 

ten upon clay, aided by a dull red heat; B. Wooderoft's process 
por printing deoxidized indigo ; Mercer, Prince, and Blythe's 
e introduction of the arseniates and phosphates as substitutes 
ton for dung; Steiner's process for making garancine from spent 
ein madder; Mercer, Greenwood, and Barnes's invention of dry 
ting stannates; Mercer and Greenwood's important improvement 
e n the art of dyeing Turkey red, on June 22, 1846; 
eme Broguette's process for fixing colours by means of nitro- 
„ And | genous substances aided by steam, in some degree anticipated 
vt by Thomas Preston, in 1773; and Mercer and Blythe's 
wit introduction of the double salt of arseniate and stannate of 
Da as a preparation for fabrics. 5 


— * — 


PHYSICAL AND MATHEMATICAL SECTION. 

March lst, 1860. 
. Mr. Lows read a Paper © On a Compound Compensated 
ann Fendulum of Steel and Zine © «© 
es BE A Short account, was first given of one made at the sugges- 
nn don of the late Rev. H. H. Jones. The rod of this pendulum 
wy 2 i of wood, and the bob rested upon a zine tube which 
rater BH ood upon the regulating nut at the end of the rod. 
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The zine tube passed chrough a hole in the bob to its cent 
so that the expansion or contraction of the zinc tube raize 
lowered the centre of the bob, thereby avoiding the Irrepy 
larities which arise from the expansion of the bob itself! 
other pendulums. As the bob is a large mass of metal, 
change of temperature (which almost immediately expands 
contracts the rod and the compensating tube) does not pe. 
meate it for several hours; but when suspended by its cent 
it is obvious that the change of length which takes plu 
when it has arrived at its new temperature, does not affey 
the rate of the clock, because it expands or contracts equal 
above and below its centre. If, therefore, the lengths of th 
pendulum rod and the compensating tube are correcth 
adjusted, the centre of the bob is kept constantly at the an: 
distance from the point of suspension. The hob used in 
this pendulum, and the one described hereafter, are neithe 
cylindrical nor lenticular shaped. They are about ten inche 
long and four wide, with straight sides, and a transverse sectio 
would resemble a section of a lenticular bob; thus, the sides 
terminating in rather sharp edges, very little disturhance k 
caused in the air confined in the clock case. 

Although pendulums made as above described 1 bel 
tried and found to answer very well in dwelling-houses, the) 
do not appear so well adapted to clocks in observatoris 
They have been tried at Mr. E. H. Greg's Observatory, i 
Quarry Bank, and at Mr. Robert Worthington's, at Crum} 
sall, and irregularities were observed which seemed to ars 
from other causes than imperfect compensation. Althougl 
the wooden rods were carefully selected from dry and straight 

grained deal, and protected from moisture by varnish, 
change in the condition of the atmosphere, from moist to dry 
and vice versa, Was generally followed by a change of rate In 
the clock. 

Mr. Lowe then determined to use at N of wood for 
the rods; and as a much greater length of zinc would de 
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> ired to compensate for the expansion of steel than of 


do good, it would be inconvenient to place the centre of the bob 
= wupon the upper end of the zinc tube. The latter is, therefore, 
passed through the hole in the bob, its upper end being about 
% gineteen inches above the upper end of the bob; a brass 
& MW collar is fixed upon it, from which two steel rods descend 
per (one on each side of the central pendulum rod); two holes 
we made from top to bottom of the bob to receive them, 
ee and they are secured halt-way down by screws. Thus, as 
fen the zinc expands or contracts, it raises or lowers the centre 
all | - of the bob as before described; or rather a change of tempera- 
ü ture, which causes the zinc tube to expand upwards, causes 
«1 WW the steel rods (which are all three suspended by their upper 
in WW extremities) to expand downwards, and thus the centre of 
n oxcillation, which coincides very nearly with the centre of the 
th bob, is kept constantly at one height. | | 
ds As the centre of the bob of a pendulum to beat seconds of 
n mean time in this latitude should be about 39:14 inches from 
ie 1 the point of suspension, the following proportions were found 
e h | by calculation for the component parts of this pendulum :— _ 
Length of central steel rod, from the bend of the spring to 
een IE tbe bearing surface of the regulating nut, 4537 inches; 
her WE length of zinc tube, 30 inches. 
ns Length of side rods, extending from top of zine tube to 


3 centre of bob, 22-87 inches. 
E The proportions of these lengths: to one another were 
L determined by Mr. Lowe from data found by experiments 
upon pieces cut from the Steel rods and zine tube of which | 
E the pendulum is made. 

I Objections had been made to the use of zinc, on the 
z ground of the uncertainty of its ratio of expansion and con- 
traction at different temperatures. Mr. Lowe was, therefore, 
| induced to construet an apparatus by which to ascertain 
3 Vhether this objection was valid. A considerable number of 
2 Pecimens of zine were examined, but it was invariably found 
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that they expanded with heat and contracted in cooling 
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Had there been any exceptions to the rule, they must hat 
been detected, for an elongation of one fifty-thousandth of y 
inch was easily read off; and a tube of zine, 44 inches i. 
length, could be observed from a temperature of 0“ to 100 
centigrade, without removing it from the apparatus; and ; 


7 change of 10® of temperature produced a change of more thy 


26 divisions of a scale read off by means of a micrometer, 
In the course of a series of experiments made, in conjune. 
tion with Professor F. Crace Calvert, upon a number « 


other metals and alloys, and detailed in a Paper recently read 


before the Royal Society, it was found that both zinc and 


steel have a very different ratio of expansion according x 


they are more or less crystalline in their texture. 


Thus, a bar of zine 24 inches long, cast horizontally 
expanded for 100 centigrade 2165. 


The same zine cast vertically, having two axes of erystall 


zation, 257˙1; while the forged : zinc tube expanded only 
150-0. 8 5 apr TE 


The differences i in 1 8teel are not so remarkable. 

The same length of steel at a maximum softness, 62:5, 
The same bar at a maximum hardness, $40. 
The same bar tempered so as to be malleable, 614. 
The steel rods used in a pendulum tested by Mr. Josepl 


Baxendell, in the Observatory at eee, e b4 


The zinc tube 150. 
It will be seen by ealoulation that 29- 11 inches of zinc 


will expand sufficiently to compensate for the expansion of 
the steel rods, but an addition has to be made on account of 
a change which takes place in the elasticity of the pendulun 
spring. It becomes weaker in heat and stronger in cold, and 
this has the same effect as a little increase or decrease in the 
length of the pendulum. No rule has, I believe, been laid 
down as to the exact amount of additional expansion of the 
zine tube to compensate for this; but in former experiment 


| | | : Wa Temperature 
Date Sidereal time IE. Clock error Baur pp cobra 
| | | | highest lowest 
UU © [p18 5 
Jan. 112 12 548 2 27 5˙8 slowW _ 1 
| 14 2 25 598 2 32 | 11-0 „ |+1:73 | 39-7 | 29:5 
20 2 38 6:4|2 32 | 22:5. „ | 1-91 | 47:0 | 28-0 
29 3 5 2˙2 2 32 37, „ - 163] 42-0 |-19*2 5 
31 2 22 5948 2 32|406 „ 72 39.0 baked 
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Sith the pendulums with wooden rods, about an inch was 
Tequired to be added, and in this case 89-100ths of an inch 
zeems to have had the desired effect. | 
The following is a copy of the rate of a clock at Mr. 
Morthington's Observatory, fitted up with the pendulum 


above described. 


| A small weight: was then placed on the top of the bob, to 


change the rate, and the following r esults were observed:— | 


February 6, 6 20m 42%1, to February 16, 6 11= 58,0, with 


mean temperature of 29% 1, the daily rate = — 0*67. 
February 16, 66 J In 55.0, to February 28, 6" 45" 2 21*6, 
with mean temperature of 35,1, the daily rate = — 0*65. 


Fxtremes of temperature during the whole period— 


maximum = th : 44% 53 minimum = = 1655 8. 


Mr. Barware, FE R. A. S., "qa a Paper entitled 


„Observations of the Zodiacal Light.“ 


The Zodiacal Light has lately been conspicuously visible 


: on clear evenings, extending to an unusual angular distance 
3 kom the Sun. On February 9, at 81 Greenwich mean time, 
it was observed to extend to a point about two degrees north 
ol the star 1 Arietis, and the intensity of its light in the 


brightest part was estimated to be about one-third of that of 


the Milky Way in Cepheus and Lacerta. February 12, at 
ſ 49", the 18 of the. cone of nent was about a K- north 
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of the Pleiades; its northern boundary passed over the star) . 
gasi, and its southern five degrees south of Venus. Fehr, 
13, at 7" 200, the light could be traced to a point about thi, 
degrees east, and half a degree north, of the Pleiades; 9 
the intensity of the brightest part was nearly equal to thy 
of the Milky Way in Cepheus. When compared with th 
white light of the Milky Way, the Zodiacal Light had a vi 
ruddy tinge. The breadth of the cone at about 54* from t 
apex, was estimated to be 189 or 19% The axis passed og 
e Arietis. February 14, at 7 50”, the Zodiacal Light vs 
broader and brighter than on the previous evening. The 
brightest portion was about the star « Piscium, and it us 
certainly brighter than the Milky Way in Lacerta ai 
Cepheus, but not so white. The lower part of the northen 
side was more extended than had been observed on previou 
evenings, but this was probably owing to the presence «i 
| faint Aurora near the horizon in the north-west. February 16, 
at 7* 20”, the axis of the Zodiacal Light passed midyay 
between  Arietis and & Ceti, and about half a degree north 
of the Pleiades. The brightness of the light near « Pisciun 
was estimated to be one-third greater than that of the Milky 
Way in Cepheus or in Orion and Monoceros. The northen 
boundary appeared to extend outwards as it approached the 
horizon, or to have a concave form. The bright light of Ven 
did not affect the Zodiacal Light beyond a distance of 5* orb" 
February 19, at 7" 30", the Zodiacal Light extended to 
Tauri. The brightest part was in the triangle formed I 
the stars e, u, and o Piscium, and was nearly, if not quit 
twice as bright as the Milky Way in Monoceros and Cephets 
At Su, the breadth of the cone at 42® from the apex Va 
: estimated to be about 13%. Cloudy weather and moonlight 
| have since prevented further observation. 
The position of the apex of the cone of light and its 
angular distance from the Sun on the evenings of observatim 
were as ole 


Angular Distance 


4 | Long j 7 from Sun. 
| 8 d. | | | h. wo 208 | « » 
3 Feb. 9 $60 8 0 SSH 47 "x, N. 9 0 0 87 
- | 


6 

I: VV 
"YM / ( 
VVV 
VVV 
CC. 

| Taking the means of these results, we find that at the epoch 


| February 144 8 $7, the apex was 5 20% north of the 
ecliptic, and at an angular distance from the Sun of 94.3 


or Fr beyond the orbit of the Earth. 
This great extension of the light merits attention, as 


1 at a time when the luminous atmosphere of the Sun 
is in a state of great activity; and if, as some astronomers 


suppose, this mysterious phenomenon is directly connected 


| with the Sun, it may reasonably be expected that its extent 
and brilliance, and possibly also its position, will be influenced 
by the agencies which produce the Solar spots and the coarse 
mottling of the Sun's disc; and in this view, the Zodiacal 
Light may be regarded as the immediate exciting cause of 
E the unusual disturbances of the Earth's atmosphere, which, 
Mr. Heelis has very ably shown, generally occur at the 
times of maximum frequency of the Solar spots. 


lt is generally supposed that the axis of the cone of light 


| lies in the plane of the Sun's equator, but at the epoch of the 
| above dbservations a prolongation eastward of the longer axis 
| of the projected Solar equator would pass to the south of the 
1 ecliptic at an angle of 29 30”, and would therefore form an 
angle of more than seven degrees with the apparent axis of 
| the Zodiacal Light. : It may, however, be urged that this 
result is due to the greater visibility of that portion of the | 
; lentieular mass of light which is nearest to the Earth, and 
= which, at the epoch of the observations, was on 1 the nor th side | 
1 5 of the Plane of the e 
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With respect to the remarkable increase of brightus 
indicated by the observations, I may observe that from th 
care taken in making the comparisons with the Milky a 
and in noting the state of the atmosphere at the times 
obgervation, [ have no doubt of its reality. 


Mr. Lone, F. R. A. S., exhibited a sketch of Jupiter, 
Seen on February 29th, at 7" 451 Greenwich mean tin, 
Showing a small dark spot near the middle of the large da 
belt, and a curious streak or belt below the centre of the dix 
lying in a direction very considerably inclined to that of th 
ordinary belts. 


Mr. WILLIausox exhibited two photographs of the Su. 
: one of which had been taken a few hours before the meetiny 
of the Section. 


Since Mr. Long drew attention to the curious obliqu 
streak on Jupiter, Mr. Baxendell has twice observed it wil 
the instruments of Mr. Worthington's Observatory, ai 
sketches of its appearance are given in figures 2 and 3 of tl: 
annexed plate, from which it will be seen that considerable 
-- ow have taken place since Mr. Long's observation 0 
February 29. 
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| Ordinary Meeting, March 20th, 1860. 
| M. FAIRBAIRN, Esq., F. R. S., &e., Prexident, in the Chair. 


| | The PRESIDENT exhibited two large pans of cast Iron, pro- 
eured by Mr. Worthington from China, where they are used 
for boiling rice. The metal, which was at the strongest part 
only one-tenth of an inch in thickness, possessed considerable 
| malleability. The President remarked that the art of 
making such large castings of thin metal was unknown 


4 1 


Some conversation took place respecting the proposed 
I T elegraph to connect Great Britain with America, by using 
| ** Greenland, and Labrador as intermediate stations. 
Mr. F. G1sBoRNE, the original projector of the Atlantic 
Er elegraph, said that the fears which had been expressed that 
E the cable would be destroyed on the coast of Labrador by 
© grounded icebergs, were not warranted. He was intimately 
acquainted with the locality, and although there was an im- 
mense number of icehergs which grounded on the coast, 
some, as he had himself observed, in seventy fathoms water, 
Jet, as at Newfoundland, there were inlets with water in the 
3 Paddle of sufficient depth to secure the cable from i uyury- 

3 A Paper was read by J un law Es. entitled“ On 
F le History of Invention as applied to the Dyeing and 
23 Faun of Fabrics. Part 2nd, Mechanics.” 

= Lhe Author gave a full account of inventions in printing 
on the earliest period, of which the following is a brief 
I abstract. The first mention of the application of machinery 
for the purpose of printing is contained in a grant of patent 
Wights to Arnold Rotespan, in the year 1634, for © a certain 
ge or printings engine with wheels and rolls, after his 
1 eculiar manner.“ The next great step in advance was the 
. ntroduction of a printing machine by William Keen and 
= "200mDINGs—Lar, & PEI. SOCIETY —NO, 12, —BESSION, 1859-60. 
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Moses Platt. This machine, which was patented in 174 
consists of three © bowls” mounted on a frame, one bei. 
the other. Over each bowl is placed an engraved printin 
roller, and above the rollers are placed feeding rollers for f. 
colour, which by their accuracy of fit and weight act als 
„ doctors.” In 1783, Thomas Bell laid the foundatic: F 
cylinder printing, in which a most important improveme; 
was effected in 1796 by William Paul of Manchester, hy t. 
introduction of the adjusting wheel, now called the *hy 
wheel.” In 1806, Joseph Bramah invented his compo 
roller, by which the designs which are engraved upon it my 
be transposed at pleasure, and by which Several colours mi 
be Printed by. one roller,” 


Professor Roscos made a communication to the Societ 
concerning the alleged practice of arsenic eating in Styr 
He stated that his object was to settle the long debate 
question as to the possibility of the human body being al 
to accustom itself to doses of arsenic, as it is known to h. 
able to do to doses of opium, alcohol, and other substanc 
taken in quantities, which under ordinary eircumstancs 
would produce fatal effects. The statement that the peasa 
of Styria are in the habit of taking doses of arsenic, whit 
would to ordinary persons prove fatal, seems to originate vill 
Von Tschudi. Professor Taylor, in his work on Polsots 
places discredit on Von Tschudi's statements, but gives l. 
positive proof concerning the matter. Dr. Roscoe had dt 
tained much information on the subject direct from St)! 
through his friend Professor Von Pebal of Lemberg, and the 
subject was now mentioned simply to call the attention of ti 
members of the Society to the question, and if possible“ 
obtain further definite information. Dr. Roscoe did . 
venture to express any opinion on the oubject at present: | 
hoped before long to receive conclusive evidence from!“ 
circular - addressed to the medical men of Styria, the resis 
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of the inquiry he would communicate on a future occasion. 
Mr. JohN GRAHAM remarked that much information on the 
effects of small and continued doses of arsenie might probably 
be gained in Manchester, where arsenical preparations were 


used in so many different manufactures. Dr. Roscok stated 


that he should feel much obliged if the members could give 


bim opportunity of examining any case of the action of 


arsenic upon the human body.“ 


MIGROSCOPICAL SECTION. 


March 19th, 1860. 


A communication was read from Mr. JohN Hzrwours; ot 
Crofts Bank, accompanying a box of mounted specimens of 


yarious kinds of cotton and other fibrous materials. 
Mr. Hepworth states that the average breadth of the 
cotton cell is about 53;th of an inch, except near its attach- 


ment, where it gradually tapers to about eth of an inch. 


Ihe ultimate fibre of which the cell wall is composed is 
longitudinal, and inclined in a spiral direction round the tube 
this might arise from position); it is rarely seen, and 


E never, Mr, Hepworth thinks, except with polarised light and 


good definition, The cell wall in most specimens appears 


J homogeneous,” 


1 Mr. Daxcer presented a bottle of water from his Marine 
Z Aquarium, containing large Rotifers and other Marine Infu- 
= Orla, | 


Mr, 8 exbibited a specimen of a new mode of 


[mounting large objects in Canada Balsam. 
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Mr. BroTurers showed the circulation in Anacheh 
Spawn of Snails, Infusoria, &c. 


Mr. MosLsy exhibited some living Marine Animale|; 
from the fosse or inundation at Gibraltar, consisting of Gan. 
marus fluviatilis, Temora, and others, collected by \| 
Frembly of that place. 


Ib 


Wu Kaare Esq., F. R. S., &., President, in the Chair. 


of the contagion known as hospital gangrene. He had, 
N therefore, fitted up some apparatus to condense the various 


products given off from such wounds, but the quantity 


putrefaction; and he had found these to be quite of a different 


| Produced during putrefaction, and would at some future time 


hy the results obtained before the Society. 


Ordinary Meeting, April 3rd, 1860. 


| xs; D. Chadwick and J. Atkinson were appointed 


Auditors of the Treasurer's accounts. 


Dr. F. Crack CALVERT «tated that he had been induced 
some eighteen months ago, by Mr. J. A. Ransome, to make 
some researches with the view of ascertaining the nature of 
the products given off from Sloughing wounds, and more 


especially in the hope of chrowing some light on the nature 


obtained was so small, that he deemed 1t advisable to collect 


the products given off from a large quantity of meat during 


nature from what has been hitherto generally supposed. For 
instance, he found that no sulphuretted nor phosphoretted 
hydrogen was given off, but, on the contrary, alcaloids 
containing the sulphur and the phosphorus. | He further 
added that he had great hopes | in time to be able to discover 
the nature of the products called miasms. He also stated 


that he was now engaged in examining the liquids and solids 


PuocrrbIxds-Lr. & PHIL, Socrery—No. 13.—S Ss LON, 1859-60. 
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Mr. Henry Bowman exhibited a chart of the temperaty, 
of the last winter months, compared with those of Prein 


N 
Yours: The principal results are tabulated below :— 1 
„CFF T 5 Fa { 
325. 48 833 
888 Ss | { 
Z 8 8 835 g 28.5 8882 228 ; 
= gi tg OBS] 8 TOY: 8. 8 88 82 
2 | 2 | g 28 2: WW 
= = =8© a 
TX S JESS" 
© — a0 --} 8 ** 
| 2 af - "Se 4 f 
1859. = 2 O 2 "Y O 9 1 | 
October 730 | 23˙5 49:5 8 4F3: 1 600 |*—:07-1:9 
November ... 55˙3 21˙0 31˙3] 12 402 -42:9:].—..27.1 1 
December . 488 | 95 39-3 21 34˙2 39·0 — 1483 
1860. 4 | | | | 
January. 55·˙6[ 190 | 366 | 15 373 36˙7 | + 06 2 
Februar) 500 185:} 32˙5 21 35•4 393 — 39 
Maren. 550 21˙0 340 11 40˙0 41˙8 — 18] 11 
The 6 mos I 1 . 3 41. . | 


Me. Doe 3 ke the Chair, 

The PRESIDENT read <A Memoir of the late John Nen 

nedy, Fsq.” 

The subject of this Memoir was born at Knocknalling, 
in the Stewartry of Kirkeudbright, N. B., on the 4th f 
July, 1769, and his father (who died whilst Mr. Kenned\ 

was young) was a laird, living upon and cultivating a mil 
farm property. Mr. Kennedy's early educational advantage 
| were very small, as is necessarily the case in remote monntall 
districts, but he owed to his mother's strong sense th 
qualities of character which afterwards distinguished him, 

Pressure of eireumstances drove him, at fourteen years d 
age, to seek in this part of the United Kingdom the meal 
of support which the home farm would not afford. He wi 
apprenticed to Messrs. Cannan and Smith, the mach" 
makers, at Chowhent, in 1784, and at the close of tl 
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apprenticeship in 1791, came to Manchester and formed a 


2332 


partnership with Benjamin and William Sandford (then 


fustian warehousemen) and Mr. James Me. Connel, under 


the name of Sandfords, Me. Connel, and Kennedy, who 


started in business as machine makers and mule spinners. 


They were the earliest makers of Crompton's mule, and 
Mr. Kennedy rendered great service to the new system of 
mule spinning by the introduction of the double speed, which 


gave to the thread any amount of twist required, and enabled 
the spinner to produce. much higher counts than had pre- 


yiously been possible. He also carried out improvements 
in the roving frame, and the differential motion owes much 


to his sagacity and skill. For many years Mr. Kennedy 
carried on a series of experiments connected with this motion, 
and although it has been greatly modified in form and 
eonstruetion since his time, it still bears the impress of 


; bis mind, and remains the same in principle as when he 
I experimented upon it, 


Mr. Kennedy was endowed with a canal Judgment and 


bw appreciation of mechanical improvements, and the public 
| lowed their appreciation of these qualities in his appoint- 
ment as umpire, in 1830, between the contending parties 
as to whether the Manchester and Liverpool Railway should 
ö be worked by locomotive or stationary engines, and which 
3 of the competitive engines in the Rainhill trial deserved the 
| Premium offered by the company. It. is to his honor that 
the country is indebted to him for adyancing the railway 


system by his just decision in this case. 


. As a mule spinner he was successful in all his ** | 
I E realized a large fortune. He was a friend of the most 
dstinguished scientific men of his time, and they were 


constantly to be found at his table. In his business transac- 


tion 
ens he was a man of sterling honesty, and was very 


; Successful, although it is doubtful whether his tastes and 
\ talents would ha 


ve fitted him for the present system of 
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active competition. Mechanical improvements, howeyg 
remained his favourite study, and he kept himself acquaints| 
with whatever steps of progress were made during a long 
and useful life. At the time of his death, on the 300 
October, 1855, he was the oldest member of the Society, 
To its Memoirs he contributed four valuable papers 0 
the Rise and Progress of the Cotton Trade“ (1815), «0 
the Poor Laws” (1819), „ On the Influence of Nachiner 
on the Working Classes“ (1826), and A Memoir g 
Crompton.” In these he has displayed consummate Judy- 
ment and great knowledge of his subjects, although it mu 
be allowed that since his time, his views on the commerce 


relations and foreign policy of this country have been greath 
modified. 


Dr. J. P. JouLs read a Paper, On the Efflux of Air,” 


The Author, after referring to the experiments and views 0 


Newton, Bernoulli, Venturi, Savart, and others, on the floy } ty 
of liquids and elastic fluids, described some experiments he 1 fo 
had recently made on the flow of air through orifices in thi : | 
plates, and through tubes. The pressures employed wer iſ v 
from 5˙6 inches to 1:44 inches of water. The quantity of a | tl 
discharged was found to observe the well-known law of the WF n 
square root of the pressure. The Author's experiments o WW u 
the velocity of air discharged through orifices of different me n 
were made with a pressure of 1:44 inches. For very mal WW b 
pressures V 29; calling this unity the velocity throug! 1 
holes in thin plates, is 0-607; through pipes of diameter Wh 8 
equal to their length, 0: 767; and through pipes of diamet + © 
equal to their length, furnished with a piece of wider tube tor WW | 
| the entrance of the air, 0-893. ' 
Dr. Joule also gave results of the boiler testing, by expal- t 
sion of water, described by him at a previous Meeting; th | 


temperatures employed were between 97* and 126”, : and the 
testing pressure 65 lbs. on the square inch. 


234 


a 
85 


* A Paper, by Messrs. A. Ransome and G. V. Vernon, 


was read by Mr. A. RANSOME, entitled, ee Contributions to 
Medical Meteorology.” 

Alter a short history of the attempts which have been made 
to connect the prevalence of disease with certain atmospheric 


conditions, special mention was made of the weekly returns of 


new cases of diseases furnished by upwards of two hundred 


medical men to the General Board of Health of London, from 


April 11th, 1857, to the week ending November 6th, 1858. 


These returns are accompanied by meteorological observations 


made at six stations in and out of London, and although in 


some instances imperfect, the deficiencies are not such as to 


prevent their use in the present inquiry. 

The medical and meteorological returns were projected 
upon Separate charts, so as to form curves, which represent 
the prevalence of the disease, or the state of the atmosphere 


u any particular time,“ and then by careful analyses of the 


two series of facts, and comparisons of the | two charts, the 
N. conclusions were drawn respecting ; 


I. Diarrhea. A high mean temperature (above 60*) 


| would seem to have a powerful influence in predisposing to 
this disease, when continuous, causing a rapid increase in the 
number of cases. A temperature below 60* appears to be 


wfavourable to its progress, and these actions are generally 


| most evidently shown, when the temperature is above or 
| below the average of the season. 


2. Dysentery seems to be influenced by the variations in 
he mean temperature, but i in less degree than diarrhoea, the 


| effect not being generally traced in the lesser undulations of 
J the curve. 


Increased atmospheric pressure seems to be 


| Wfavourable to the progress of the disease, high readings of 


| the barometer being nearly always accompanied * A | 
3 Fronalenee of dysentery. | 


1 
u each instance of defective return, the probable amount of error arising from 


|  $0urcs Was marked upon the chart 
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although drawn from ten times the number of cases, is alu 


to have any apparent connexion with it. 


but on the whole, high temperatures seem rather favour}: 
to its production, and extreme cold is probably * 
thereto. 


sufficiently extended to admit of accurate comparison wit 


meteorological curves, and therefore no satisfactory conclugui 
can be drawn respecting it. 


| air appears greatly to facilitate the formation and action 0 


shown by the barometer; a diminished pressure being os 
able to the disease. 


1 from that of humidity, but a moderately low e 
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gee 

3. Pneumonia seems to be very greatly influenced by i: the 
mean temperature, the disease- curve rising as the tempera if dis 
abc 

nu! 


falls, and vice versd. 


4. Bronchitis and Catarrh. The curve of these disease 


identical with that of pneumonia, its highest and lowest poin 


me 

coinciding exactly with those of the pneumonia-curve, opi 

5. Pleurisy. This disease is too irregular in its cours 1 iſ Mi 
yield any information in the present investigation, as t 


meteorological elements under consideration do not apper 


6. Continued Fever. It is difficult to trace any connexin 
between the progress of this disease and atmospheric state, 


7. Rheumatic Fever. The curve of this disease is 1 
mJ 


8. Measles. In its chief undulations the measles-cum 
seems to rise with the fall of the temperature, and vice vers 
and the influence of this element is best marked when ſt 
above or below the forty-three years average. 

9. Whooping Cough seems to be much influenced by ti 
extremes of heat and cold, the curve, on the whole, nal 
with the fall, and sinking with the rise of temperature. 

10. Scarlatina. A large amount of aqueous vapour in th 


the peculiar scarlatinal poison, especially when this is accolt 
panied by sudden fluctuations in the atmospheric pressute,“ 


It is rather difficult to separate the influence of tempera 1 


_ 
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2 to be favourable to the progress of the disease, whilst 
1 the extremes of both heat and cold seem often to exert a 
* turbing influence one way or the other—a temperature . 
above the average generally diminishing, cold increasing the ; 
" number of cases. | a 
1 The remarkable supplementary alternations of scarlatina, 1 
WW measles, and whooping cough, were pointed out; and the 


opinions of other observers, as Hippocrates, Sydenham, Drs. 
E Mithry, Wilde, and Donnelly, were appended to the minute 
comparison of the curves which tollowed each proposition. 
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PHYSICAL AND MATHEMATICAL SECTION. 
Annual Wen March 29th, 1860. 


; * The loving contlemen” were elected Officers of the 
q Section for the ensuing year :— 


 President, Mr. Ronni WonrnxGrox, r. R. A.S. 


3 . I. . Lone, FR. A B. 
Vice-Presidents, | 
„ Mr. E. W. BIN Nx, F. R. S., F.G.S. 


Treasurer, Mr. JoSEPH BAXENDELL, F. R. A. S. 


I Secretary, Mr. Tous HEELIS, F. R. A. S. 


: Mr. BaxkND ELI, F. R. 4 " read a Paper, entitled 5 
3 Remarks on the Theory of Rain.” | 

{It has been well established by numerous carefully ©: con- 
Qu: * experiments, that the quantity of rain received by 
| gauge placed on or near the ground is almost invariably | 
Per chan that received by a similar gauge placed at a 
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greater elevation in the immediate neighbourhood ; aud. 
explanation of this remarkable fact, meteorological with 
have generally adopted the hypothesis advanced by Prof, 
Phillips (Report of the British Association for 1833, 5. 41 
„ that the whole difference in the quantity of rain at differ 
heights above the surface of the neighbouring ground 
caused by the continual augmentation of each drop of iy 
from the commencement to the end of its descent, | 
traverses suecessively the humid strata of air at a temperaty 
so much lower than that of the surrounding medium, a8 
cause the deposition of moisture upon its surface.“ In IN 
port of this hypothesis, Professor Phillips remarks that! 
takes account of the length of descent, because in passing 
through more air more moisture would be gathered; it agre 
with the fact that the augmentation for given lengths « 
descent is greatest in the most humid seasons of the yea; 
it accounts to us for the greater absolute size of rain-drny 
in the hottest months and near the ground, as compared ui 
those in the winter and on mountains; finally, it is almx 
an inevitable consequence from what is known of the grad 
tion of temperature in the atmosphere, that s some effect d 
this kind must necessarily take place.“ 7 
Now, although it must be admitted that the temperatur 
of falling rain is generally below that of the air near ti 
5 ground, yet if we proceed to determine the temperature d 
a rain-drop at the commencement of its descent, from i 
known rate of augmentation in falling, and from its tempet 
ture when it arrives at the surface of the ground, wwe Shal 
obtain a result wholly inconsistent with known facts, au 
therefore fatal to the hypothesis. | E 
The most complete series of observations with w hich [ 
acquainted, of the quantities of rain falling at different heights 
is that made at York, in the years 1832-5, by Mr. Gray wn 
Professor Phillips at the request of the British Associatiol 
the results of which are given and ably discussed by Profess 
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| Phillips in the volume of Transactions of the Association for 


hl 
4 

" k year 1835. Three gauges were used in these observa- ; 
MM tions: the first was placed on a large grass-plot in the | ; 
" 1 > grounds of the Yorkshire Museum; the second on the roof | 
ni | : of the Museum, at an elevation of 43 feet 8 inches; and the 5 
q | third on a pole 9 feet above the level of the battlements of | | 
WF the great tower of the Minster, at an elevation above the q 
« ground gauge of 212 feet 104 inches. The total quantities N 
Fe 1 of rain received by these gauges auring the three years of 
8 0 g - observation were as e ONT 
M | : Ist gauge... ...... ...... 65430 inches. 
at 5 , Ina "23. e e e OG TOY. 5 
e VV, , 
„ Prom these LS NE appears that the ratio of increase of 
1$ 0 


: ; size of a rain-drop is 0679 for the last 213 feet of its fall, and 
= 254 for the last 44 feet. 
A very able discussion of the whale series 9 observations, 


itt. reference to the temperature of the seasons, led Professor ; 
* & Phillips to the following formula for calculating the difference 
al between the ratios of the quantites of rain received on the 
ct (1 


| : ground, and at any height h, the value of the co-efficient 7 
Ez depending upon the temperature 4 of the season :— 


d=p h 110 5 


Calculated by means of this foicmmili, the mean height of 


1 
* | I the point at which rain begins to be formed, is 1747 feet; 
ad the height at which the quantity of rain is only one-half 
„chat which falls on the ground, is 356 feet. 

= Assuming the mean temperature of newly fallen rain at 
In Vork to be 48; and taking the latent heat of vapour at 1210 
g I at the temperature of 32® Fahrenheit—the value adopted by 
..» Professor Espy in his Meteorological Reports and Essays, — 
1, it will be found that a rain-drop cannot acquire the increase of 


1 size indieated by the observations, by the condensation of 
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height above the ground not exceeding that of the top of the 
tower of York Minster, is below—434* Fahrenheit! Fron 
this result it is evident that only a very small portion of ths 
total augmentation of a rain-drop can be due to the condengs 
tion of vapour upon its surface, and that by far the greater 
portion must be owing to the deposition of moisture which 
has already lost its latent heat, or heat of elasticity, and which 
is, therefore, not in the state of a true vapour, although, © 
the other hand, its invisibility in the atmosphere unde 
ordinary circumstances, in the form of cloud or fog, renders it 
difficult to suppose that it can be in the ordinary liquid state. 
We have just seen that at a height of 356 feet, the quantity 
of rain is only one-half of that which falls on the ground; and 
it is evident, therefore, that a shallow stratum of the lower 
and comparatively clear atmosphere, supplies as much rain a 
a densely clouded, and much deeper stratum in the highs 
regions. As these remarkable results may raise doubts as to 
the general correctness of the methods of observation, which 
have been used to determine the quantities of rain at different 
heights, I may here mention an important fact, for which | 
am indebted to my friend, Mr. Binney, F. R. S. In descend 
ing the shafts of deep coal mines, Mr. Binney has observel 
that the drops of water which drip from the upper part of the 
shaft increase to an extraordinary size during their descent to 
the bottom. Evidently the same principle is here in oper: 
tion as in the case of a rain-drop falling through the atme 
sphere, and Mr. Binney's observation affords a valuable 
confirmation of the general accuracy of the results of the 
observations which have been made to determine the rain- -al 
at different elevations. _ 5 
That the whole amount of a fall of rain is not u fron 
the direct condensation of vapour at the time that the fl 
takes place, is apparent from other considerations than ths 
which depend upon the different quantities of rain at differe 
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vapour upon its surface, unless its temperature, when at ; 
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5 | | 4 heights. | It is supposed by some meteorologists that the mild 
| 3 temperatures of the higher latitudes of western Europe are 

n a due to the heat which is liberated by the condensation of 1 
| vapour during the frequent precipitations of rain, which take f 


184+ 7 place on or near the coasts ; but if this view were correct, the 

” mean temperature of rainy days ought to be considerably 5 
lich 5 greater than the mean temperature of the year. ; 
lich 


A discussion of the Greenwich Observations for the years 
1852, 3, and 4, and of the Oxford Observations for 1855, 6, 


5 and 7, with reference to this point, has given the following 

no results: — 

ate, WE = 

tity 1 GREENWICH OBSERVATIONS. 

an | 2 5 Sh Number Mean temp. 1 Mean temp. 

r Tk EH of 

| - „ Rainy days. | Rainy days. the year. 

ns rt |. ha 7 1. „ | 4 
gber 1852 152 | 51-39 | 50-66 . 
18583 184 4762 47-49 | ö 3 
wa i | 1854 | 145 | 4880 | 4880 | 
. General Means. 160˙3 OR 49.27 1 48-98 

5 His 2 DD I 

end- 

ved oxronD OBSERVATIONS. 

F the Op 5 7 'N uber | Mans temp, | Mean tomp. 

nt l 5 I Rainy hook. Rainy days. | the year. 

Pere 7 5 N = IJ 5 | 9 5 

Amo 1855 140 | 49:84 4710 

uabl 1856 Ln 154 | 49-09 | 48-70 | 

f th ii So 0 hed BE Re 

1 f General Means.“ 146.6 493 | 48˙73 5 


3 It appears, erstere that the excess of mean temperature 
* = of rainy days, over the mean temperature of the year, on an 
£03 


Z ; {average of three years, is only 029 by the Greenwich obser- 
; Vviations, and 05. 90. by the Oxford obserrations; but as the 


7 
7 
74 


8 — - 
—__ \ a 
8 = - — 
9 = : 2 > 

— — * - \ __ \ „ ES YI + > e 

. = = 2 BEE 25 2 2 nes ay 
- — 2 — 2 =_ = 9 - « = g ET vl 
> — — r — 2 = - — n —— — 

—— <> ie ES _—— r en —— C 775.5 3» £ : \ | 
- -” — * — 2 Py —_ —_— — — | — ä 
— ee > wenn — — Doe — — — — 


> _ — — ro = : 
_ * EOS — 
Ir 8 , SUR. — 2 — 
rr r : | 
_= \ . 
- 3 — TITANS 2 — = 8 n 
by = — — = = * — 7 PTY —＋ 
= _ _—_— | OI I 
555756 „ > 
—— ot gi< AE > baggys: I > at Seay etal - 


241 


winds which bring rain come principally from warmer latitudes, 
the mean temperature of rainy days ought, on that account 
alone, to be greater than the mean temperature of the year, 


Dividing the winds into two groups, northerly and SOutherly, 
it appears from the Oxford observations that out of 2185 
days of fair weather in the year, the wind was from the 
northern half of the compass on 131˙5 days, and from the 
southern on the remaining 87; but out of 146-5 rainy days 


the wind was from the northern half on only 64˙5 days, and 


from the southern on 82. Moreover, the quantity of rain 
which fell with winds from the southward was nearly four- 
tenths greater than that which fell with winds from the 


northward. Calculating the mean temperature of rainy days 


from the mean temperatures of the winds which prevail on 
those days, the result is 509,05; but we have seen that the 
observed mean temperature is only 4963, or 0%%5 less than 
the computed. It appears, therefore, that a wind accompanied 
with rain is, in general, sensibly cooler than the same wind 


attended with fair weather, and that whatever may be the 
mode of formation of rain it may be regarded as a cooling 
process; and this view is borne out by the fact that the mean 


temperature of the days next after days of rain is sensibly les 
than that of the days of rain. According to the Greenwich 
observations the diminution is 0“. 29, and according to the 
Oxford observations it is 09-19, But if the vapour brought | 
by a rainy wind retains its latent heat up to the moment 
that actual precipitation of rain takes place, the sudden diset- | 
gagement of this heat, although occurring in the higler 
regions of the atmosphere, ought to have a very sensible 
effect in raising the mean temperature of rainy days; but as 
no such effect is produced we may conclude that the greater 8 
portion, if not the whole, of the moisture from which the rain 
is formed, bad previously lost all its latent and also a small 


portion of its sensible heat. 
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f I questions now arise—lst, What becomes of the 
eormous quantity of heat given off by the vapour which is 
eondensed in the atmosphere? And 2nd, As the mois- 
ture which forms rain is not in the state of a true vapour, is 
© it in the ordinary liquid state, or in some other state not 
: kitherto recognised by meteorologists and chemists? With 
regard to the first question, it may be remarked that air nearly 
Gturated with vapour, has probably a greater power of 
E mdiating heat than dry air. The upper portion of a wind 
| charged with vapour would therefore undergo a rapid cooling, 
and as the vapour which loses its latent heat does not imme- 
© diately affect the transparency of the air, this process would 
1 go on unchecked for some time, and would gradually extend 
E to the lower strata; the vapour which had lost its latent heat 
Would also gradually descend and accumulate in the lower 
ö atmosphere, until at a certain stage of the process clouds and 
| rain were formed. This view of the subject is supported by 
: the well-known fact, that the rate of decrease of the tempera- : 
: ture of the atmosphere with the height, is greater in rainy 
© than in fine weather; and it appears likely to lead to a 
© gtisfactory explanation of many important. atmozpherical 
ö phenomena, 

© ith respect to the second question, it is difficult to offer 
Þ any plausible conjecture. There can, however, be little 
E doubt that vapour deprived of its latent heat often exists to a 
| considerable extent in the atmosphere without sensibly affect- | 
un its transpareney; ; and, indeed, it often happens that the 
© atmosphere is unusually transparent immediately before, and 
| een during showers of rain, and when, therefore, it is 
& Wongly charged with vapour in this peculiar state. 
Notvithstanding the cooling by radiation of the upper 
© Portion of a warm, moist wind, it is very probable that at a 
ation on the surface of the earth, the temperature would be 


I bu 


3 nd to go on slowly i wennn in consequence of the 
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continual arrival of fresh warm air, until the moment Who 
rain began to fall; the rise would then receive a check, aut an 
if the rain continued, a decided fall of temperature wu 
take place. If, therefore, we take a day of rain, the ay 
before, and the day after, the difference of the mean te. 
peratures of the day of rain and the day before, ought to 
less than that of the mean temperatures of the day of i 
and the day after. It will be seen that this conclusion! 
- borne out by the following results of the Groennieh a and 
Oxford observations :— 


——— 


| 
Mean temp. | Mean temp, | Mean teny, 
of day of day of day 
before Rain. of Rain. alter Rui, 


Greenwich Observations. 4925 | 49-27 | 48% 
|Oxford „ | 49:50 49-63 | 494 


Should the supposition that a considerable portion of th 
aqueous vapour in the atmosphere may lose its latent he 
without becoming visible as cloud or fog be held to 
inadmissible, it appears to me that we shall then have u 
alternative but to conclude that the generally received the! 
of latent heat is inapplicable to meteorological phenomena 
a conclusion at least as questionable as the view which | 
- have ventured to advance. 
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| ur. Diekixsox read a Paper, On the Occultation of tho 
| Plant Jupiter by the Moon, May 24, 1860.” 

| © This phenomenon, as it occurs a considerable time before 
met, will not be visible to the unassisted eye; such 
persons, however, as possess good telescopes will have an 
opportunity of observing it, if the state of the atmosphere will 
permit ; and for the purpose of enabling them to compare 
bein o computed times, the following 
tesults of a calculation are submitted to the members of this 


1 2 kh 


the CALCULATION FOR MANCHESTER, 

: Lat. N. 53 20%, Long. W. 25 14“ 

1 — — 35 LD — 

= | | | Greenwich Manchester 

60 | | Mean time. Siqdereal time. 

* 1 _ oo | 

= Pint contact bees 4 78 42 8 20 48 
} Disappearance of the Planet. 4 29 56 | 8 30 57 
1 of the Planet. 5 30 26 | 9 40 39 
Last contact. .. Et. 5 40 37 9 41 30 


bt contact 7889 
last contact 238˙ 
first contact 952 
last contaet 268 | 


angle, from North pole, of 11 


wel from Vertex of off 
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Annual Meeting, April 17th, 1860. 


2 FAIRBAIRN, Esq., F. R. S., &c., President, in the Chair. 


The following gentlemen were elected members of the 


Members: George Glover, John Francis, Samuel Clement 
and the Rev. Joseph N. Pocklington, B.A. 

| ol the Secretaries : — 

Since the last Annual Meeting, a slight in increase lis taken 
| at that time one hundred and ninety-eight ordinary members. 
l present on the list two hundred. Mr. Laurence Buchan, 


bo died in July last year, was one of the oldest members 


3 of the Society, having been elected i in 1810, For a number 


VV Turner, who died in April last year at a very advanced 
Ve, had been i in the Society almost since its foundation. In 


r & PHIL. Sor No. 14.—Sxsslox, 1859-60. 


Society: — As Honorary Member: Professor Robert Bunsen, 
of Heidelberg. As Corresponding Member: Thomas 
Ainsworth, Esq., of Cleator, Cumberland. As Ordinary 


L Trapp, Rufus Dewar Wooderott, George Stephen Woolley, 
The flloving Report of the Council was then read by one 


3 . in the number of members. The Society contained 


E Of these two have died and five have resigned, whilst nine 


new members have been elected, making the number at 


3 of years he was a very regular attendant at the meetings of 
6 the Society. The Society has lost three honorary members, | 


l Baron Humboldt, General Brisbane, and the Rev. W. Turner. 
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the second Vol. of the Society's Memoirs will be found! 
Paper of his, entitled “ An Essay on Crimes and Punig, 
ments,” which was read March 24th, 1784. 1 5 


Three new honorary members have been elected. 


The following Papers have been read during the Sesso 
1859-60 :— 


October 4th, 1859.—*" On the Cure of Colour and the Theory 
of Light,” by John Smith, M.A. 

October 18th, 1859.—« On Irregularities in the Winter Tem: 
perature of the British Islands,” by Mr. Thomas Hopkins. 

November 1st, 1859.—“ Experiments on the Strength of Cat 
Iron Girders,” by James Gascoine Lynde, M.Inst.C.E. 

November 15th, 1899,—< Observations on the Gold Districts d 
Antti," by W. S. Jevons. 

November 29th, 1859. —< Supplementary Ressercbes in the 
Higher Algebra,” by James Cockle, M.A., &c. 

„Experiments on the Total Heat of Steam,” by 4, P: i Job 
LL.D., Ke. 


« On a Method of Testing the Strength of Mok Boiler by 
#2, Jdouts; L£.4; 


December 13th, 1859.—“ . for the Improvement of the 
Air Pump,” by J. A. Ransome, F.R.C.S. 

January 10th, 1860.—* On a Mode of Estimating the Distance: 
of Lighthouses and Suggestions for a New Form of Floating Light- 
ship,“ by Alfred Fryer. 
| February 71, 1860.—“ On the Politics: b Doctrigs 
respecting the Causes which Regulate the Price of Commodities 
| by the Rev. W. N. Molesworth, M.A. _ 

„On the Vestiges of Extinct Glaciers i in the Highlands of Gro 
Britain and Ireland,” by Edward Hull, B.A., F.G.S. 

February 215t, 1860.—* On the Life and Writings of the late 
Henry Buckley,” by . Wilkinson, F. R. A. S. 

March 6th, 1860.—* On the History of Invention as . 0 


che Dyeing and Printing of Fabries. Part let, Chemistry,“ by N. 
John Graham. | | | 
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arch 20th, 1860.—“ On the History of Invention as applied to 
Ki Dyeing and Printing of Fabrics. "Fart 2nd, Mechanics,” by Mr. 
John Graham. 

* April 3rd, 1800.— A Brief Memoir of the late Foul Kenedy, 
. „by William Fairbairn, F. R. S., &c. 

6 Experiments on the Efflux of Air,” by J. P. Joule, LL. D., &c. 

« Contributions to Medical Meteorology,” by Messrs. Arthur 
Ransomo and G. V. Vernon. 


| Memoirs. Some are still under the consideration of the 
found to be of great value and importance. 


be Society's Memoirs, which commenced in the year 1805, 
Ie 


| vill accordingly be the first of the third series. 


aeal section has been formed among the members. The 


© for statisties and sociology has also been sanctioned by the 
1 * Council, but it is not yet formally constituted. 


The Couneil has adopted a scheme to regulate the relations 


eng have expressed their adherence. 
late N 


TW | t Join with the other Societies and Institutions of the city in 


Of these a number have been ordered to be printed in the 

; Council. Of those which are to be printed, several will be : 
The Council has determined to close the Second Series of 

* aud consists of fifteen volumes. The forthcoming volume 
Since the last Annual Meeting a mathematical and physi- 


E reports of its proceedings have been issued at intervals along 


; vith those of the Society. The establishment of a section 
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| hich are for the future to subsist between the Society and 


its various sections. To this scheme the sections at present 
It was resolved by the Council, in the n name of the Society, 


WW the British AsSociation to hold Its e for 1861 
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in Manchester. The invitation was presented at the meeting 


of the Association at Aberdeen last year, and was favourably 
received. 


It will be seen from the Treasurer's balance sheet that 
whilst the income of the Society has remained almost sta- 


tionary, the expenditure on the other hand has been rapidly 


| Inereasing, an evil which will very soon require remedying, 
since the reserve fund held by the Oy is of * 15 

1 91 8 amount. 3 
A committee has been appointed by the Council to take 


into consideration a general revision of the rules of the 


Society. 
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LIBRARIAN'S REPORT. 


Since the close of last Session 259 vols., 227 parts of vols., 
10 178 pamphlets, have been added to the Library; of these 
3 15 vols. and 27 parts being by purchase, and the remainder 
ö by donations or exchange with other Societies. 

E The publications which the Librarian is authorised to 
\ purchase remain the same as specified in the last Report. = 
be sum of £22. 12s. obtained for this year by voluntary 
I Þ cubccription of ten shillings per annum from forty members, 
and donations from two, will probably be best disposed of in 


© completing as far as possible the binding of the books. 


I A new catalogue | is in preparation. 5 


3 on the motion of Dr. Calvert, Seconded by Mr. Fave, 
J | Report was adopted. 


The annual election of officers then took place, when the 


| Plowing gentlemen were elected : EN 


President. 
W PRESCOTT JOULE, ILL. D., p. R. S., Ke. 


Vice Presidents. 


WILLIAM FAIRBAIRN, F.R.S., Ixsr. Nar. 80. Pan: Connrsr. 
ROBERT AN GUS SMITH, PR. D., F. R. 8., F. C. De. 

JOSEPH CHESBOROUGH DYER. 1 

EDWARD WILLIAM BINNEY, F. R. 8. ; F. G. S. 


Secretaries, | 


EDWARD SCHUNCK, Pk. 18 F. R. S. | 
"HOKE ENFIELD ROSCOE, B. A., Pn, D., F. 0. 8. 
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Treasurer. 
HENRY MERE ORMEROD. 


Librarian. 
CHARLES FREDRIK EKMAN. 


Ot the Council. 
JOSEPH BAXENDELL, F.R.A.S. 
JOSEPH ATKINSON RANSOME, M. R. C. S. 
REV. WILLIAM GASKELL, M. A. 
RICHARD ROBERTS, M. Ixsr. C. E. 
PETER SPENCE. 5 5 
FREDERIC CRACE CALVERT, Pn. D., F. R. S., F. C. S., &, 


It was proposed by Dr. JouLs, seconded by Mr. Bus 


DELL, and carried unanimously, “ That a vote of thank 


given to William Pairbairn, Esq., for his able conduct 


TEEN during the past Session. 
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PHYSICAL AND MATHEMATICAL SECTION. 
April 26th, 1860. 


E. 7 ur. Banrnbn bi, F. R. A. bk TY a W entitled „Ob- 
1 « vations of the Oblique Belt on Jupiter.” 

x Since the publication of the lithographed sketches of 
| 1 h ppiter, taken by Mr. Long and myself on February 29, 

3 ach 2, and March 5, showing the position and appearance 
ga curious oblique streak or belt on the disc of the planet, 

ss streak or belt has increased greatly in size and darkness, 
TE d has become an object of considerable interest, as showing 
T ry strikingly the extent and rapidity of the changes which 
| » Fnetimes take place on the surface, or in the atmosphere, of 
3 dis magnificent planet. 

1 | On March 7, the spot at the 1 end of . obligue belt. 
3 HJ perceptibly larger and darker than on the 5th, and was 
F Þ the middle of its transit across the disc at Sh. 54m., Green- 
£ *" mean time. March 12, this spot was central at Sh. Im.; 
1 e belt itself was darker and less inclined than before to the 
. belts, and it was darkest on its lower edge. The 
. wer part of the large dark belt was more nearly uniform = 
I Wade, and there was no decided appearance of dark * 

3 WW it. | 
Marzh 14, sh. dba: 1 W J upiter with Mr. 
4 Ness 13-inch reflector, power 301. There was a 

3 Fi, curved, dark mark extending across the bright equa- 
. belt from the upper end of the oblique belt to the small 
ot Shown in the preceding part of the large dark belt in my 
eich of March 5, and which, though now invisible with 
* nch achromatic, is clearly made out with the large 
ſefector, There were also traces of projections on the bright 
ms 3—LiT, & PRI... SoOrETY—No. 15,—SEsSION, 1859-60. Ee 
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equatorial belt from two other points in the large dark bel. 
The spot at the lower end of the oblique belt was central 1 
9h. 414m., Greenwich mean time. 
March 21. The oblique belt had increased considerabh, 
and the spot at its lower end was much yer and Appear 
to consist of two spots in contact. 
April 5. The following part of the oblique belt ha 
_ undergone a considerable change, and had now three spot 
or rather large patches upon it much darker than the rex 
of the belt. 
April 9. The oblique belt now extended over more e tha 
a semi-circumference of the planet, as it was seen at db, 
Greenwich mean time, extending completely across the dis, 
Its extremities were, however, still on the same e 
latitude as when first observed by Mr. Long. 
April 20. The preceding end of the oblique belt was i 
its central position at Sh. 23m., Greenwich mean time, | 
was much darker than the rest of the belt, and was estimate 
to be two or three times darker than the darkest part of th 
large belt. Its colour was also very remarkable, being blusl 
black when contrasted with the dull yellowish red colour al 
the large dark belt. 
From the observation made this night, it appears that zune 
Mr. Long first observed the oblique streak on February 2. 
it has gradually extended itself in a preceding direction, or i 
the direction of the planet's rotation, with a mean velocity a 
3,640 miles per day, or 151 miles per hour; its two extrem 
ties nevertheless Tomatning constantly on the same 2 
of latitude. 7 
Pig. 4, taken April 22, at t 8h, 25m., Groenwich i mean tim 
shows the two ends of the oblique belt on opposite part o 
the dise, the preceding end e n on and the following - 
going off, _ 
April 24, at 9h. 20m. The following 504 of the oblique hl 
was in the position Shown: in Tig. 5, in | which it wil 0 de 
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Z Wobserved that the faint narrow belt upon which the upper end 
3 er the oblique belt rests, has increased in breadth and dark- 
1 Ines in the portion immediately over the lower part of the 
ter belt, and has a faint spot upon it nearly central at the 
E ime the sketch was taken. 195 
Last night, April 25, a remarkable dark patch on the 
3 oblique belt was in the central position at 8h. 40m. :- it was 
arker than the rest of the belt, and darker than any portion 
3 the large southern belt. There was still the same contrast 
A Wof colour, the oblique belt appearing to be bluish black when 


1 = with the dull yellowish red of the large belt. 
X Fr Heeas, F. R. K. S., read a Paper “On the Obecrrations 


| of the Sun made by Hevelius in the years 1642—3.” 


= 
1 
: A 


Vtronomical Society. 


Ws a period of minimum activity, which period he fixed 


* E 
= 


| benen. 


ne, el maxima, indueing the suspicion that the period of the spots, 
50 er rather of the maxima of the spots, has a secular variation as 


eol ell as the short cycle evidenced by the observations of Mr. 
although no range of observations has, as yet, been 
Puffciently prolonged to determine the period of such veoular | 


Z 
| Sebwabe, 


| Nation. 


VI .. 7 87 8 = A wh n 27 — 2 * — 
* * 2 x „ An FS. & 2 — * 2 P 
r ¼— 8 


The Author laid down the spots observed by Hevelias „ 
I * above years in a similar manner and upon the same scale i 
4 s the charts of the solar spots made by Mr. Carrington, and 
Z communicated by him to the Nen Notices of the Royal 5 


From these he deduced the 0 that at 1 the time at 
I hich the observations were made the sun was fast approach- ; 


Ws having in all probability occurred about the middle of 
3 13 1644, and this period was shewn to be consistent 
Vith the statements of the observations of the spots mentioned 
1 In Lalande's “ Astronomie and Hells * Introductio ad veram 


1 From the old W ee it appears that at the beginning 
e eighteenth century there was a remarkable deficiency 
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T he ohbervations of Hevelius show a decided tendeney i 
the spots, as the time of minimum frequency approaches, j 
group themselves near the Solar Equator, as has been jj 
pointed out by Mr. Carrington, in his paper aboye allude 
to; and also a preponderance of action in the Southern hen 
phere of the sun. 

There is also a remarkable burst of activity in the actim 
by which the spots are produced Shortly before the peru 
which the author fixed as that of minimum frequency. 

Eight instances were collected from the observations 
which the preceding number of a group of spots was the 
largest, in accordance with the law suggested by Mr. Baxenddl 
in his Paper On certain Phenomena of Groups of Sole 

| Spots,” read before this Section during the last Session. 
One clear instance of rotatory motion of a spot was ala 
noticed, the motion being from east to south, and the angle 
of rotation TI» cn 

Several instances of the motion of groups of spots upo 


the dise of the sun, may also be gathered from the obern 
tions | 


May 25th, 1860. 


The following FE IM of the Occultation of Jupite 
by the Moon, on the 24th instant, were communicate by 
bd Messrs. Worthington, Dancer, and Baxendell :- KO 

Ir. 3 Mr. Dancer. Mr. Barren 
„ | h. m. : 8 . 5 m. 8. | 
First contact 4 29 Rug 4 29 47 4 29 534 0: 111 
. Second ——.... 4 FOR, | 1 9 2 4 30 56˙2 
Not observed. . | | | 
5 41 495... 5 41 49 541 52˙1— 

Mr. Worthington olweryed with his Newtonian reflecto! o 

13in. aperture, power 81; Mr. Dancer with an achrowal 
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F, ector of 4in. aperture, equatorially mounted in his Obser- 
Wtory at Ardwick ; and Mr. Baxendell with Mr. Worthing- 


Wy in the neighbourhood of the moon was covered with white 
as haze, and all the observers remarked that the images 
| the moon and planet were very unsteady. No distortion 


oon over the planet, the light of the planet's disc was 
1 Fhencibly brighter close to the moon's limb than at any other 
hrt; but when the planet emerged at the moon's bright limb 


4 as decidedly darker than the rest. 


iter 


eee to 5 460 miles por day, or 227-5 miles per hour! 


MICROSCOPICAL. s CIO. 
April 16th, 1860. 


The carey W a Paper; by Mr. Hepworth "M0 * On 


al | Preparing and Mounting Insects. 6 


c 


5 ns achromatic equatorial of 5in. aperture, power 68. The 


l the image of the planet was noticed; but Messrs. Wor- 

: ſington and Baxendell remarked that at the disappearance 

| o the planet the last point of light lingered for one and a-half ; 
Wor two seconds before its final extinction. Mr. Baxendell 
0 observed that during the passage of the dark limb of the 


| that portion of its disc immediately adjoining the moon 8 limb : 


| Mr. Baxendell reported that after April 20 the ; lions 
1 on Jupiter increased in length at a rapidly increasing rate, 
and that on May 6 it was observed both by Mr. Long and 
limself to extend completely round the planet, the preceding 
end slightly overlapping the following as shown in Fig. 6, 
Etuken from a drawing made by Mr. Long. From February 
EY), the date of Mr. Long's first observation of the belt, to 

Þ April 20, the average rate of i increase had been 3,640 miles 
ber day; but from April 20 to May 6, the average rate bad 


} 
. 

* 
N d 


; 
{ 
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Mr. Hepworth first destroys life by sulphurie ether, th, 
washes the insects thoroughly in two or three waters in! 
wide necked bottle; he afterwards immerses them in caug 
potash or Brandish's solution, and allows them to remain fy 
one day to several weeks or months according to the opacity 
of the insect; with a camel-hair pencil in each hand, he thy 
in a saucer of clean water presses out the contents of the 
abdomen and other soft parts dissolved by the potash, holding 
the head and thorax with one brush, and gently pressing * 
other with a rolling motion from the head to the extremite 
to expel the softened matter: a stroking motion would he 
liable to separate the head from the body. The Authy 
suggests a small pith or cork roller for this purpose. Th 
potash must afterwards be completely washed away, « 
crystals may form. The insects must then be dried, the 
more delicate specimens being spread out or floated on to 
glass slides, covered with thin glass and tied down vil 
thread. When dry they must be immersed in rectified spit 
of turpentine, placed under the exhausted receiver of an a 
pump. When sufficiently saturated they will be ready fi 
mounting in Canada balsam, but they may be retained fi 
months in the turpentine without injury. Before mounting, 
as much turpentine must be drained and cleaned off the dit 
as possible, but the thin glass must not be removed, or al 
would be re-admitted. Balsam thinned with chloroform i 
then to be dropped on the slide so as to touch the cover, ail 
it will be drawn under by capillary attraction. After pressig 
down the cover, the slide may be left to dry and to be finishel 
off, If quicker drying be required, the slide may be warte 
over a spirit lamp, but not made too hot, as bouling 
- disarranges the object. Vapours of turpentine or chloroform 
0 may cause a few bubbles, which will subside when conden 
| by cooling. Ore 

Various specimens, beautifully mounted by this proces by 

Mr. e were exhibited. 
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; WW MoSLEY read an account of a Mieroscopical Examina- 
n of Flour, illustrative of the commercial advantages which 
| 4 be occasionally derived from a ee of the use of 


ther 
In 4 
Wtie 
fron 0 instrument. 


fach 7 
hn Mr. Dances exhibited Diatomacea and Fon ed 


F th WD ined from deep soundings 1 in the Atlantic and from the 


din © Red Sea. 
» the 2 


mities 
Id he * of Africa. 

Uthor 3 
Tho ur. HeeworTH sent for inspection an ingenious Adam 


y, a * constructed for a friend going to travel on the Continent. 


|, the 
ry me 3 Meeting, May 2184, 1 1860. 

Spirits I | The following Gentlemen were elected Officers of the 
an d. Pein for the ensuing Session: — 


4 4 


dy fr 3 President, Professor W. C. Wun zansen. F. R. 8. 
* ((E. w. Binney, F. R. S., F. G. S., 
ning, W. J. Ripeour, 


e Slide Joskpn SIDEBOTHAM. | 


oran kasse, J. G. Lx DE, NI. Inst. C. E., F. G. 8. 
Secretary, Gone MosLey. 


3 


- Vice-P ene 


2 2 9 * * FL * 
WWW * 
Toy * * RFC 7 ö 
R WE CCT 
CC 4 0s SO SrTT OR ) 16 a. 


orm 3 


% 
. 


T, and 


* 2 * 
N 


essug Wl 
nil Wh u. Leno presented two dides of pupa cases ; of Insects, 


-armel Piel Gold Shells, from the Gold Coast of Africa. . He also 
1oilins AE ibited the circulation of the blood in the tail of the Stickle- 5 


roform I L Peck. 


* Y fo 


deset BA | 


2688 . 3 present, a portion of Sand, from Aden, in the Red 
Pes containing Foramanifera, Spicula, Ke. 


Mr. LyxDE exhibited pupa cases of Insects, from tho Gold 


; Mr. LarnaM presented to the Section; and aleo to each 
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from the British species described by Carpenter, Henfrey, &. 
He found with them, free vorticella with spiral stalk or til 
whilst in England the free vorticella is generally found wit. 
out tail. Its utility in the case of those living with suck 
neighbours is manifest, for the vorticella would now and agan 


| of the current. 


description. He intends to send specimens for examination, 


: well mounted specimens of larva, wire-worm, willow cotton 
| eimex, and curculia. . | | 


larva and pupa of the corethra plumicornis (Pritchard), pups o 
Ephemera, marine gammarus from Gibraltar, and aqua 
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Mr. Dancer exhibited a number of Slides of various Ne 
and interesting objects. 


— — —E—U—Dꝛ—— —j——ẽ— — — —  — -—— —_ 


June 20th, 1860. 


The SECRETARY read a few extracts from a private letter 
from Mr. Frembly, of Gibraltar, in which he refers to th 
rotifera found in that neighbourhood : they vary very lit 


become involved in the eddy made by the cilia of the rotifen, 
but invariably before coming in contact did they succeed in 
escaping by the muscular power of the tail, which by suddenl 
colling enabled them to throw themselves out of the influes 


Mr. Frembly had found one of the Alge of the dle 


order, which was new to him, and of which he had not founday 


A letter was read from Mr. Hepworth, of Crofts Bu 
accompanying specimens of Sarcina, injected kidney, spores 
Equisetum, Euglina, Batrachospermum monaliformis of tir 
kinds, some diatoms, &c. | 


Mr. SAMUEL Hanbuax, of Daryhulme, piesentel a fo 


Mr. Meier exhibited hs living (So-called) 8 deem 
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E ares from near Northenden, almost identical with each 
other; the shell or scales of the marine animal being most 
bansparent. A question was asked by Mr. Mosley, if any 
| of the members had observed the effects of placing marine 
imals in fresh water; two of | the gammari, born in sea 
Nanter, were transferred to fresh water, and their liveliness as 
bibited after four days of the change, was as great as in 
bein native element. Members were requested to acquire 
Formation on the subject, and communicate the same, as it 

| is rather an important matter to owners of 1 marine aquaria - 
Tring at a distance from the sea. 


ur. BRro' CHERS « exhibited the tongue of a cricket, eireula- 
05 in the chara, &c. 


© Mfr. Daxckn sent for exhibition a specimen of Topaz; with 
un cavities containing fluid and gases, which on boiling 


ent curious phenomena; also a box of objects, two 
Veroscopes, &c. 
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